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1 NextGen-AIRPORTAL PROJECT PLAN OVERVIEW 
1.1 Introduction 
1.1.1 Purpose 
This document describes the implementation plan for the management and execution of the 
NextGen-Airportal Project within the Airspace Systems Program (ASP). A Program Plan 
approved by the Associate Administrator of the Aeronautics Research Mission Directorate 
(ARMD) covers ASP and its two Projects – NextGen-Airportal (“Airportal”) and NextGen-
Airspace (“Airspace”). The Airportal Project Implementation Plan (PIP) is in response to the 
ASP Plan, and follows the planning guidance established by ASP and the NASA Research and 
Technology Development Management Requirements 7120.8. The PIP discusses the Airportal 
Project within the context of NASA’s role in Air Traffic Management (ATM) in support of the 
Joint Planning and Development Office (JPDO). The PIP addresses the technical approach of the 
Project, and the programmatic approach to its management and execution. It defines the 
responsibilities and activities associated with the planning, tracking, review, and reporting of the 
Project. The PIP will be maintained as a configuration-controlled document that will be updated 
once per year. 
This Plan is an update to the original Project Implementation Plan dated May 31st, 2007. Due to 
an identified need for more in-depth replanning in late FY08 to accommodate resource profiles 
beyond FY09, this document focuses on updates to FY09 and FY10 activities and milestones. By 
mid FY09, the Airportal Project expects to have preliminary results of ongoing system-level 
constraint and benefits studies, more clearly defined JPDO plans, and progress in coordinating 
and integrating research areas between the Airspace and Airportal projects. This information will 
be used to prioritize and scope Airportal Project research in FY10 and beyond. A Project retreat 
was held at the NASA North Texas (NTX) facility on January 22-25, 2008 to review risks and 
resources issues for the FY08/09 task planning process. As a result of this meeting, numerous 
milestone changes were suggested, with emphasis on revising milestones occurring in FY08/09. 
Modifications to that interim plan that were required by the ASP have been incorporated into this 
document. All of the revised milestones appear within the body of this document.  

1.1.2 Scope 
One of the biggest limiting factors in expanding air traffic capacity lies in airport operations, 
where a multitude of factors can cause flight delays and other incidents, the effects of which can 
cascade throughout the National Airspace System (NAS). Airport capacity and efficiency is 
constrained at the individual airport level by surface operations (taxiways, ramps), runways 
(individually or interacting), and at the metroplex level due to interactions in the flow between 
nearby airports. Interacting flows between nearby metroplex airports are intricately linked to 
runway configuration and scheduling at the individual airports and must be treated as a system if 
system capacities and efficiencies are to be obtained. Currently, traffic flow management on the 
airport surface is not well integrated with traffic flow management in other NAS domains, as 
each domain tends to focus on its own needs with inadequate consideration to system-wide 
efficiency. There are also complex merging and spacing requirements that must be negotiated as 
aircraft transition to and from the surface, terminal, and en route domains of the airspace. 
Sequencing and conflict mitigation must also be addressed to ensure that each aircraft maintains 
a safe distance from other aircraft, vehicles, terrain, and obstacles. The number of available 
runways, runway occupancy time requirements, wake separation standards, surface congestion, 
and gate availability can each create a bottleneck at a given airport, at any given time. Safety and 
environmental requirements and restrictions must also be considered. All of these conditions are 
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further impacted by human performance limitations, which often contribute to constraints in 
overall operational effectiveness. 
The NextGen-Airportal Project is developing concepts and technologies to enhance surface-
movement efficiency and safety (including increased automation and related human factors 
issues); to maximize runway throughput; alleviate impacts of weather on operations in the airport 
environment; and to increase the capacity and efficiency of systems of airports in metropolitan 
areas. 

1.1.3 Background 
Four of the nation’s 35 busiest airports are already at capacity and 27 will reach capacity limits 
by 2025 in the absence of improvements.[1] Next to environmental issues, airport capacity is the 
single most constraining factor to achieving the Next Generation Air Transportation System 
(NextGen) vision for NAS capacity in 2025.[2] Building new airports and runways is 
extraordinarily expensive and can take decades to complete,[3] particularly if procedural 
constraints and separation standards between converging runways or parallel runways do not 
allow new runways to fit on existing airport property. Land for new airports is typically not 
available where critical airport capacity is required. Environmental issues also limit the ability of 
airports to expand — e.g., during the 1990s, environmental issues forced 12 of the nation’s 
busiest commercial airports to cancel or indefinitely postpone expansion projects.[4] 

Despite these constraints, air traffic is expected to continue to increase in the coming years and 
could double, or even triple, by 2025[5] relative to the 2004 baseline year. All other factors 
remaining constant, such an increase will mean longer delays at airports already experiencing 
delays. At airports that do not currently experience frequent delays, a dramatic increase in air 
traffic will likely create them. Even if current economic conditions slow the expected growth of 
air traffic, those same factors will demand that system efficiencies improve at an equal or 
accelerated rate. The associated environmental impact and economic inefficiencies could cost the 
nation $30 billion annually.[6] The risk of runway incursions and taxiway incidents at airports 
could increase as the volume of air traffic exceeds the capacity of the airports to safely and 
efficiently accommodate the increased traffic. 

1.2 Objectives 
1.2.1 Project Goal and Technical Objectives 
The major goal of the NextGen-Airportal Project is to enable capacity and efficiency 
improvements in the airportal domain to achieve NextGen capacity targets for the NAS. Since 
every airport is a unique environment, and demand is not expected to increase equally at each 
airport as the system grows, Airportal will develop and evaluate a suite of capacity-increasing 

1 Federal Aviation Administration, Capacity Needs in the National Airspace System 2007-2025 – Future Airport 
Capacity Task 2, May 2007
2 Frederick Wieland, Greg Carr, Alex Huang, Kris Ramamoorthy, George Hunter, Shahab Hasan, Dou Long, Bob 
Hemm, “Constraints Analysis”, Joint Planning and Development Office, Evaluation and Analysis Division, 
February 2007 presentation to Airport Integrated Product Team. 
3 http:/www.portseattle.org/seatac/construction/thirdrunway.shtml 
4 Technology Pathways: Assessing the Integrated Plan for a Next Generation Air Transportation 

System, National Academies Press, 2005, Page 17. 
http://darwin.nap.edu/books/0309097339/html/17.html 

5 Ibid. 
6 NGATS Integrated Plan, Page 2. 
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concepts and a system analysis capability to aid in the tailoring of solutions to specific needs. 
The technical objectives in support of this goal are the following:  

• Optimize surface traffic operations to enable capacity and efficiency enhancements 
• Explore transformational approaches, enabled by NextGen capabilities, for increasing 

airport throughput 
• Mitigate the adverse impacts of nearby airport interactions within metroplex regions 

(runway configuration management and scheduling and associated integration with 
surface management; air-ground coordination)  

• Maximize the capacity of individual runways and of multiple runways with airspace 
and taxi interactions (closely-spaced parallel and converging/intersecting runways) 

• Minimize runway incursion threats in all weather conditions 
• Model and predict wake vortex behavior to enable super density operations 
• Balance arrival and departure traffic management to enable capacity achievements  
• Balance safety and environmental requirements 

1.2.2 JPDO Alignment 
The Airportal Project will conduct research to support two of the eight key capabilities identified 
in the JPDO NextGen Concept of Operations[7] (CONOPS). Specifically, Airportal will 
contribute to research in the areas of Trajectory-Based Operations (TBO) and Super-Density 
Operations (SDO). 
Airportal research will develop and validate high-fidelity 4D-trajectory software for surface 
operations, a key component of TBO. The CONOPS states that “Runway capacity at the busiest 
airports is the primary limiting factor in NAS operations today…” The CONOPS envisions that 
the “Operational management of 4D-Ts enables efficient control and spacing of individual 
flights, especially in congested arrival and departure airspace and busy runways”, and that 4D-
trajectories are “used on the airport surface to improve surface movement efficiency and safety.” 
In conjunction with this work, algorithm development in the areas of surface optimization with 
uncertainties, and conflict detection and resolution (CD&R), will be conducted. 
In support of SDO, Airportal will conduct research to replace the static separation requirements 
in place today with a dynamic separation capability that factors in existing environmental 
conditions, visibility, and runway configuration, to determine when reduced separation 
requirements can safely be utilized. Research will include the development of alternative 
concepts for reduced in-trail separation for both visual meteorological conditions (VMC) and 
instrument meteorological conditions (IMC), with and without consideration for dynamic wake 
vortex prediction. In addition, Airportal will investigate options for improving the throughput of 
converging, intersecting, and closely-spaced parallel runway configurations. Research will also 
investigate methods for increasing runway throughput through improved scheduling, sequencing 
and runway balancing concepts, in conjunction with the aforementioned work in TBO.  
In addition to these key NextGen capabilities, the CONOPS also addresses the importance of 
human factors in the future NAS. For instance, in Section 2.2, it states, “Both humans and 
automation play important and well-defined roles [in the NextGen], which takes advantage of the 
types of functions each can best perform”.  Also, “Human factors considerations are paramount 

7 JPDO Concept of Operations for the Next Generation Air Transportation System, Draft 5, v2.0. June 13, 2007. 
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to maximizing ANSP productivity and performance…” Airportal is conducting foundational 
research in the roles and responsibilities of humans and machines in an increasingly automated 
environment. Airportal will, as part of its research portfolio, develop human/automation 
requirements and decision-making guidelines for human-human and human-automation 
interactions in the highly automated system of the future. The Project will also develop human-
performance models for integration into real-time and fast-time simulation capabilities for 
algorithm and concept assessment and validation. 
The Project is committed to increasing its interaction with the JPDO to ensure alignment with the 
JPDO CONOPS, to understand the rationale behind the formulation of the key JPDO documents, 
and to inform JPDO deliberations with subject matter expertise and Airportal research results. 
Beginning in the 3rd quarter of FY08, the Project committed approximately 2.0 Full-Time 
Equivalents (FTEs), split among six to eight Airportal personnel, to JPDO-related activities, 
including participation in Working Groups and Study Teams, interaction with the System 
Modeling and Analysis Division (SMAD), one-on-one interactions with key JPDO decision-
makers and participation on FAA/NASA Research Transition Teams (RTT). The JPDO 
CONOPS, Integrated Work Plan (IWP), and Research and Development (R&D) Plan will form 
the high-level project documentation with respect to concepts of operation and research 
questions. Particular emphasis will be placed on coordination of project research with JPDO 
metrics and demand forecasts. The Project is participating in JPDO activities to add detail to the 
current set of JPDO research needs and to validate the mapping of research needs to Airportal 
activities. 

1.2.3 NextGen-Airspace Project Interface 
Surface and terminal-area operations areas have unique constraints, but airspace and airport 
solutions are necessarily dependent upon one another. Developments in one area rely on close 
coordination with developments in the other to ensure overall capacity improvements throughout 
the NAS. The Airportal and Airspace Projects are working together to ensure appropriate 
research activities are coordinated and integrated across the two projects. Examples include: 

• A joint NASA Research Announcement (NRA) solicitation for metroplex research 
was developed and posted during FY07. Three proposals were awarded - two being 
monitored by Airportal, and one by Airspace. A Metroplex Workshop was held on 
September 10-11, 2008. A follow-on workshop is planned for February 2009. 

• Two NASA researchers are assigned to both Airspace – Airspace Super Density 
Operations (ASDO) and Airportal – Coordinated Arrival/Departure Operations 
Management (CADOM), helping to facilitate coordination between the two related 
Research Focus Areas (RFAs). 

• The API for AMI acts as the Airportal liaison to the System-Level Design, Analysis 
and Simulation (SLDAST) RFA, supporting system analysis functions being planned 
and conducted within SLDAST. There is a significant integration opportunity in 
developing common metrics and scenarios, and coordinating the use of 
complementary resources. 

As part of the FY09 project realignment effort, the Project Scientists for Airportal and Airspace 
developed a process by which common areas of research between the two projects were 
identified, and for which proposed “shared” milestones were developed where appropriate. This 
process (and its status) was briefed to the Principal Investigators (PIs) and Project Managers 
(PMs) for both projects, and to the ASP office, during the 1st quarter of FY09, and approval to 
proceed was received. 
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The process and the proposed list of shared milestones were briefed to the Associate Principal 
Investigators (APIs) in December, 2008. They have been tasked to collaborate to make changes 
(where appropriate) to the shared-milestone descriptions, metrics, dependencies, and delivery 
dates to fully align the work between the two projects. It is expected that final drafts of the 
shared milestones will be completed during the 2nd quarter of FY09, and the projects will submit 
the appropriate Change Request forms to update the affected milestones. 
To ensure the effective oversight and tracking of these shared milestones, the following 
management plan is proposed. The appropriate APIs for a shared milestone are responsible for 
their RFA’s contribution as identified in the milestone description. They are responsible for 
working closely together to allocate tasks within a joint milestone, to track milestone progress, 
and to deliver a single integrated product toward milestone completion. Working with Research 
Managers, the APIs lead the shared work effort and ensure all necessary cross-RFA coordination 
between the researchers. The PSs for both projects will facilitate API coordination by providing 
technical or programmatic guidance where needed, ensuring the cross-project teams are meeting 
the needs of both projects, and addressing issues requiring project intervention. The PSs will 
conduct regular (bi-weekly to monthly) telecons with the APIs to discuss the status of current 
research activities related to the shared milestone(s), upcoming events, and any coordination 
needs, and to raise any issues that need to be resolved. 

1.2.4 AvSP IIFD Project Interface 
Safety is an inherent characteristic of all ATM operations, including Airportal surface and 
terminal operations. With the increased volumes of traffic expected by NextGen in and around 
an Airportal, the increased potential for runway and taxi-way incursions must be mitigated.  In 
an attempt to meet these new demands, the Airportal Project established a relationship with the 
Aviation Safety Program (AvSP), and in particular the Integrated, Intelligent Flight Deck 
Technologies (IIFDT) Project. This relationship includes sharing resources and co-funding 
research opportunities. 
This cross-Program work is coordinated at the project level by several means. Chief among them 
is a shared FTE resource that works half time (0.5 FTE) for each project. In addition, the PMs 
from each project are in at least weekly contact to discuss any issues that arise. Lastly, all 
technical work and progress associated with that work is shared and briefed with members of 
both projects in attendance. Results from the research produced by these joint efforts are shared 
by both projects and programs. 

1.3 Technical Approach 
The Airportal Project will investigate innovative new technologies, approaches, and procedures 
with the goal of enabling enhancements within the airport and terminal domains to meet 
NextGen capacity and efficiency goals. Drawing on NASA in-house expertise, supplemented by 
university and industry efforts funded through the NRA process, research will identify the 
constraints that exist in these domains, and will investigate technologies and procedures to 
mitigate these constraints. Further assessment will be undertaken in conjunction with industry 
partners in research areas that require systems analyses and evaluation. The Level Chart shown 
in Figure 1 identifies the areas of research proposed by the Airportal Project. To better address 
the airport capacity and efficiency constraints at the individual airport level and at the metroplex 
level due to interactions between nearby airports, the Airportal Transition and Integration 
Management (ATIM) research focus area has been enhanced with more emphasis on metroplex 
operations and management.  It has been renamed Airportal and Metroplex Integration (AMI) 
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research focus area. These enhancements and this project implementation plan are designed to 
better address identified needs in integrated arrival/departure/surface operations.   

Figure 1. Level Chart 
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SESO Focused 

Surface Operations 
 • Enable increased surface capacity 
 • Reduced taxi time 
 • Environmental impacts 

AMI Focused 

Metroplex and Regional 
Airport Operations 

 • Metroplex Integration 
 • Regional airport utilization 
 • Airport design guidelines 

CADOM Focused

Runway Operations
• Single Runway throughput 

 • Coupled Runways throughput 
 • Environmental impact

SESO Focused 

Surface Capabilities
• Taxi route optimization
• Environmental constraint algorithms 
• 4-D taxi route compliance methods 

Enabling Capabilities 
• Equivalent Visual Operations (EVO) 
• Virtual Tower 
• Trajectory conformance
• System & Network Analysis capabilities
• System Safety 

CADOM Focused 

Runway Capabilities 
• Operations to/from intersecting &
 closely spaced parallel runways 

• Reduced in-trail & lateral 
separation 

Applied Mathematics 
 • Optimization w/uncertainty 
 • Integration of optimization models 
 • Network theory 
 • 4D-Trajectory Synthesis 
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Applied Physics 
 • Trajectory-based models
 • Wake Vortex physics 

Applied Human/System 
Integration 

 • Functional analysis of CONOPs
 • Human/Automation principles 

1.3.1 Research Focus Areas 
The Airportal Project has defined three research focus areas (RFAs), within which revolutionary 
concepts, capabilities, and technologies will be developed, tested, and validated. An overview of 
each of the RFAs is provided below. 

Safe and Efficient Surface Operations (SESO) 
The purpose of the SESO RFA is to manage traffic on the airport surface (gates, taxiways, and 
runways) safely and efficiently to enable maximum throughput and capacity in the airport 
environment. Airport capacity is the biggest challenge to achieving the NextGen vision for NAS 
capacity in 2025. SESO research will investigate new technologies and concepts to increase 
airport capacity by enhancing the flexibility and efficiency of surface operations. Research in this 
area will also consider the implications of the performance characteristics of many types of 
aircraft including new large aircraft and Very Light Jets (VLJs). The products of the research in 



this area are evaluations of integrated automation technologies and procedures that will provide 
the following capabilities:  

• Improved surface traffic planning through: 1) balanced runway usage; 2) optimized taxi route 
planning of departures and arrivals; 3) departure scheduling satisfying environmental 
constraints, dynamic wake vortex separation criteria, and constraints driven by other NAS 
domains; and 4) balanced runway usage and efficient runway configuration management 
through coordination with CADOM and ASDO of the Airspace Project. Environmental 
impacts will be considered as concepts are investigated. 

• Maintaining safety in ground operations through the examination of taxi clearance 
conformance monitoring methods and surface CD&R. This research will be done in 
coordination with the IIFDT Project. The IIFDT and Airportal Projects will be working on 
flight deck technologies for surface CD&R, and will also be collaborating in the development 
of requirements for the display characteristics of these technologies for the flight crews. 

The evaluations of integrated technologies will be performed via either fast- or real-time 
simulations. To achieve this goal, surface traffic simulation capabilities and the surface traffic 
data analysis tool will be developed during the project. The software interface will also be 
developed to integrate the real-time surface traffic simulation with the flight deck simulation 
capabilities. 

Coordinated Arrival and Departure Operations Management (CADOM) 
The CADOM research area focuses on concepts and technologies needed to mitigate operational 
constraints to maximizing single-airport capacity and facilitating metroplex operations. Airport 
capacity is constrained by numerous factors. Capacity at individual runways can be limited by 
runway occupancy time, final approach spacing constraints, and noise restrictions. Trajectory 
uncertainty on final approach, as aircraft slow and reconfigure for landing, creates the need to 
add buffers to arrival spacing to prevent violating the minimums prescribed by wake and radar 
separation standards. The capacity of multiple runway systems at an airport is often constrained 
by interference between operations on those runways. For example, converging/intersecting 
runways and closely-spaced parallel runways (CSPR) often can be used simultaneously in VMC 
but not in IMC due to the need to detect blunders, provide safe missed-approach paths, or avoid 
wake vortices. CADOM will focus on a suite of concepts and technologies rather than a point-
design integrated system because no two airports are identical in their constraints and operational 
opportunities. The CADOM element will integrate surface improvements pioneered by SESO for 
single-airport capacity, including the interface between airborne and surface operations. The 
scope of CADOM is single-airport, including the final approach and initial climb airspace, where 
trajectories are highly constrained by the runway configuration. Although CADOM is single-
airport in scope, the ensemble of single-airport issues, including runway configuration 
management across proximate airports in a metroplex, will be used to assess CADOM priorities 
and benefits on a national level. For example, if loss of converging runway operations during 
IMC constrains far more aircraft movements annually across all major hubs than CSPR, more 
resources would be applied to converging runway EVO concepts. Much of the past research in 
these areas has been over-constrained by the policies and technologies of the current Air Traffic 
Control (ATC) system rather than considering the opportunities (4D trajectories, Required 
Navigation Performance (RNP) and performance-based services, and shared situation awareness, 
among others) introduced by the JPDO NextGen vision. New concepts and technologies, and 
new ways of “seamlessly” integrating these technologies are required.  
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Airportal and Metroplex Integration (AMI) (formerly ATIM) 
The AMI RFA analyzes and integrates work across the Project’s technical areas, as well as 
performing crosscutting research (e.g., human/system and metroplex operational concepts 
development) and portfolio management. The JPDO envisions a highly flexible airport 
environment characterized by integrated, optimized surface, arrival, and departure operations. 
AMI research will help to enable a seamless transition between operations in the airport 
environment and surrounding airspace, necessary for traffic to move efficiently in and out of 
dense metropolitan airspace. Research to enable transformational changes in the distribution of 
roles and responsibilities from human-to-human and human-to-automation, and novel 
approaches to using airport resources within a metropolitan region will be conducted. This 
research will contribute directly to NextGen as the JPDO projections for airport/runway 
expansion beg for the investigation of novel approaches for dramatically increasing airport 
throughput during peak congestion. One emphasis in AMI is to research a potentially valuable, 
yet relatively unexplored, approach of optimizing metroplex (regional inter-airport) operations. 
AMI will analyze the potential value and relative contribution to NextGen of addressing different 
challenges that are not currently well understood. For example, AMI research is studying the 
relative system value of removing bottlenecks to surface throughput, reductions in 
arrival/departure separation standards, balancing of arrival, departure, and surface resources for 
maximum airport productivity, or novel metroplex operations. AMI is researching the current-
day roles and responsibilities to determine the best allocations to leverage radically increased 
levels of human-centered automation for specific surface, arrival, and departure concepts for an 
operational domain that is relatively new to the application of trajectory-based decision support. 

1.3.2 Milestones 
The milestone numbering convention adopted by Airportal is presented in Table 1. The complete 
list of milestones defined by the Project is provided in Table 2 through Table 5. The notional 10-
year roadmap for the Airportal Project is shown in Figure 5. By the end of FY11, research results 
will provide information for design guidance for further research and development. Over the 
duration of the Project, validated algorithms and prototype technologies that support the JPDO 
vision and capacity goals will be transitioned to the FAA and to industry for implementation. 
Details of the near-term technical work planned for FY09 are addressed in the milestone records 
developed by the Airportal APIs. 
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Table 1. Milestone Numbering Convention 

Project Level Area Description 

AP 

.4 

.3 

.2 

.1 

S 
C 
A 

Safe and Efficient Surface Operations 
Coordinated Arrival and Departure Operations Management 
Airportal Transition and Integration Management 

Table 2. Level 4 Milestones and Metrics 

Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.4.A.01 

IBPD/PART 

4Q11 Initial 
simulation(s) of 
integrated sets of 
Airportal super-
density concept 
elements and 
capabilities 

Perform a set of culminating experiments to 
quantify system-level dynamics of, and 
measure contributions of key Airportal 
contributions to, metroplex operations. The 
scope of the experiments will include 
multiple airports (and associated terminal 
airspace) within a metropolitan region. Key 
aspects include optimization for taxi 
scheduling and route planning, balanced 
allocation of Airportal resources to maximize 
Airportal productivity in response to arrival, 
departure, and surface traffic demands, 
SESO CD&R, and CADOM and SESO 
contributions to equivalent visual operations. 
Fast-time simulations will be used to 
evaluate the performance of Airportal 
concepts and algorithms. Selected non-
normal and off-nominal situations, including 
system failures, emergency events, and 
weather impacts will be studied. This work 
assesses the foundation for airport and 
terminal planning and scheduling for 
enhanced throughput, and establishes the 
scope for out-year real-time simulation 
experiments. 

Results quantify the benefits of a suite of 
surface, runway, and metroplex operational 
concepts applicable to at least three 
reference airport/metroplex configurations 
that illustrate relevant multiple runway and 
multiple airport constraints, as determined 
by airport studies (AP.3.A.06). Results 
define combinations of concepts and 
technologies required to achieve JPDO 
capacity and efficiency goals or identify 
roadblocks to achieving those goals where 
they may exist. Completion of peer review 
by, and disposition of comments from, the 
JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  throughput (per hour) 
and productivity of the individual and set of 
airports, aggregate measures of taxi delays 
during peak operations, fuel consumption, 
emissions, noise, and rates of 
runway/taxiway conflicts/incidents. The 
outcome is a set of guidelines and modeling 
tools for JPDO use in choosing and 
combining Airportal results to achieve 
specific, metroplex-dependent, NAS-wide 
goals. 

AP.2.A.03 
AP.2.A.04 
AP.2.A.10 
AP.2.C.04 
AP.3.A.03 
AP.3.A.04 
AP.3.A.05 
AP.3.A.06 
AP.3.C.05 
AP.3.C.09 
AP.3.S.02 
AP.3.S.03 
AP.4.S.01 
AP.4.C.01 

AP.4.A.02 
AP.4.A.03 
AP.4.A.04 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.4.A.02 4Q14 Evaluation and 
analysis 
integration 

Conduct the overarching portfolio 
assessment for the Airportal Project to 
provide decision support information 
regarding the relevance of the Airportal 
portfolio. Integrate empirical and analytical 
results from relevant work done internally 
and the FAA RTT, AS, AP, NRA, and JPDO. 
Integration will be done in a decision support 
framework built FYO9 and presented in an 
annual report that summarizes the relevance 
of the work studied and the possible 
implications on Airportal investments. 

Annual deliverables (Q3): integrated 
assessments (FAA RTT, AS, AP, NRA, 
JPDO) for portfolio impact 
recommendations. An Airportal Project 
system-level document will be created, 
updated annually, and vetted through the 
JPDO and other stakeholders, that identifies 
the Project’s research portfolio, risk-
adjusted benefits analyses, constraint 
analyses, and other concept-related 
information to drive Airportal research. 
Metrics include nature of the impact (benefit 
or constraint) relative to capacity, efficiency, 
and the environment, and whether the 
interaction should affect Airportal research 
tasks. The system engineering aspect of 
this task will be successful if research 
experiments conducted under SESO, 
CADOM, SLDAST, and ASDO employ 
common metrics and demand scenarios, 
and can be directly compared with each 
other and with JPDO efforts during system 
benefits studies. 

AP.3.A.01 
AP.3.A.02 
AP.3.A.07 
AP.3.C.01 
AP.3.C.05 
AP.3.C.09 
AP.2.A.03 
AP.2.A.07 
AP.2.A.10 
AP.2.C.03 
AP.2.S.09 

AP.4.C.01 
AP.4.S.01 
AP.3.C.10 
AP.3.S.02 
AP.2.A.04 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.4.A.03 4Q14 Validation of 
integrated 
metroplex 
operations. 

Perform a set of culminating studies to 
quantify system-level dynamics of, and 
measure contributions of the interaction of key 
Airportal contributions to, Metroplex 
operations. The scope of the studies+D29 will 
include multiple airports/Metroplexes (and 
associated terminal airspace) within a 
metropolitan region. Key aspects include 
optimization for runway scheduling and route 
planning, balanced allocation of Airportal 
resources to maximize Airportal productivity in 
response to arrival, departure, and surface 
traffic demands, SESO CD&R, and CADOM 
and SESO contributions to equivalent visual 
operations. Fast-time simulations will be used 
to evaluate the performance of Airportal 
concepts and algorithms within the Metroplex. 
Selected non-normal and off-nominal 
situations, including system failures, 
emergency events, and weather impacts will 
be studied. This work assesses the foundation 
for Metroplex and terminal planning and 
scheduling for enhanced throughput, and 
establishes the scope for out-year real-time 
simulation experiments. 

Annual deliverables. Results quantify the 
operational benefits of a suite of surface, 
runway, and terminal-area operational 
concepts applicable to at least three reference 
metroplex configurations that illustrate 
relevant multiple runway and multiple airport 
constraints, as determined by airport studies 
(AP.3.A.06). Results define combinations of 
concepts and technologies required to 
achieve JPDO capacity and efficiency goals or 
identify roadblocks to achieving those goals 
where they may exist. Completion of peer 
review by, and disposition of comments from, 
the JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  throughput (per hour) and 
productivity of the Metroplex, aggregate 
measures of taxi delays during peak 
operations, fuel consumption, emissions, and 
noise. The outcome is a set of guidelines and 
modeling tools for JPDO use in choosing and 
combining Airportal results to achieve specific, 
metroplex-dependent, NAS-wide goals. 

AP.2.A.07 
AP.3.A.01 
AP.2.C.04 
AP.2.A.10 
AP.4.A.01 
AP.3.A.06 

AP.4.A.04 4Q14 Assess the 
system-level 
impacts of 
integrated 
Metroplex 
operational 
concepts 

Perform a set of culminating experiments to 
quantify system-level dynamics of, and 
measure contributions of key Airportal 
contributions to, Metroplex operations. These 
studies will focus on system level metrics to 
estimate the potential integrated benefit of the 
metroplex concepts. Fast-time simulations will 
be used to evaluate the performance of 
Airportal concepts and algorithms within the 
Metroplex. Selected non-normal and off-
nominal situations, including system failures, 
emergency events, and weather impacts will 
be studied. 

Results quantify the system-level operational 
benefits of a suite of metroplex operational 
concepts. Results define combinations of 
concepts and technologies required to 
achieve JPDO capacity and efficiency goals or 
identify roadblocks to achieving those goals 
where they may exist. Completion of peer 
review by, and disposition of comments from, 
the JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  system capacity, delay, 
efficiency and safety.  

AP.2.A.07 
AP.3.A.01 
AP.2.C.04 
AP.2.A.10 
AP.4.A.01 
AP.3.A.06 
AP.4.A.03 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.4.A.05 2Q14 Evaluation of 
concepts using 
predictive models 

Perform a study to quantify system-level 
impacts (e.g., capacity) of key Airportal 
concepts. The study will require the 
integration of human performance models into 
analytical simulation tools like those used by 
SLDAST.  The concepts will come from 
CADOM and SESO and may include 
AMI/ASDO metroplex concepts. 

Technical papers quantifying the potential 
benefits of the concepts studied and of the 
integration issues and results of using the 
HPM in the fast-time simulation tools. Metrics 
may include:  potential throughput and 
productivity of the concepts studied, 
aggregate measures of delay, fuel 
consumption, emissions, noise, and rates of 
runway/taxiway conflicts/incidents. The 
metrics reported for the integration of HPM 
into real-time simulations may include: the 
performance advantages/disadvantages, the 
cost savings (projected), and the 
recommended next steps.  The outcome is a 
set of guidelines and modeling tools for JPDO 
use in choosing and combining Airportal 
results to achieve NAS-wide goals. 

AP.3.A.05 
AP.3.A.14 

AP.4.A.04 

AP.4.C.01 4Q11 Assessment of an 
integrated suite of 
Airportal concepts 
and technologies 
needed to 
mitigate 
operational 
constraints to 
achieving the 
single-airport 
contribution to 
NextGen capacity 
goals. 

For individual airports of various 
configurations, assess the benefits of the 
various combinations and configurations of 
the multiple concepts developed for surface, 
single-runway, and multiple-runway capacity 
enhancements. 

Airport capacity goal metrics set via system 
studies that define metro-region demand 
and the relative contributions of individual 
airports and multi-airport integration. Metrics 
include maximum potential capacity 
achievable, demand vs. delay 
characteristics, cost/benefit/safety trends 
and relative performance of alternate 
technology configurations. The outcome is a 
set of guidelines for JPDO use in choosing 
and combining Airportal results to achieve 
specific, site-dependent, goals. 

AP.3.A.08 
AP.3.A.06 
AP.3.C.10 

AP.3.S.08 
AP.3.S.09 
AP.4.A.01 

AP.4.S.01 4Q11 Integrate and 
evaluate 4D 
trajectory-based 
safe and efficient 
surface operation 
function 

Primary focus for the first year is to develop 
concept of operations of integrated surface 
operation functions including but not limited 
to the functions being developed under 
SESO RFA. System requirements will be 
developed for evaluating surface operations 
functions. The focus of the second year is to 
integrate surface operation functions, 
including taxi/runway scheduling, 
environmental planning function, taxi 
conformance monitoring, aircraft- and 
ground-based CD&R function, and pilot taxi 
clearance display, and evaluate in fast-time 
and real-time simulations where appropriate. 
Human-in-the-loop simulations may include 
both ATC and pilots. 

Metrics include runway throughput, average 
taxi delays at up to 2x operations, 
exceedance of environmental constraints at 
increased traffic demands, maximum 
throughput available within environmental 
constraints, fuel savings, runway crossing 
time compliance, efficacy of runway 
incursion techniques, and system operator 
acceptance/compliance of taxi clearances. 
Metrics compare simulation findings with 
2005 published operational performance at 
two major airports. Metric targets to be 
established by AMI system analysis studies 
(AP.3.A.03). 

AP.2.A.04 
AP.2.A.10 
AP.2.C.04 
AP.2.S.05 
AP.2.S.09 
AP.2.S.11 
AP.3.A.03 
AP.3.A.07 
AP.3.S.01 
AP.3.S.03 

AP.4.A.01 
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Table 3. Level 3 Milestones and Metrics 

Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.3.A.01 

COMPLETE 

4Q07 Develop initial 
Airportal 
operational 
concepts, 
including Airportal 
functions, 
requirements, and 
procedures 

Development of operational concept options 
and considerations for the Airportal 
environment. Concept will include Associate 
Principal Investigator/Principal 
Investigator/Project Scientist (API/PI/PS) 
concurrence, integration of API concept 
additions, and coordination/integration with 
Airspace Project ConOps. 

Concepts include alternatives for operations in 
each of the Airportal domains of gate, ramp, 
taxiway, runway, and terminal airspace that 
are consistent with and add detail to the high-
level NextGen ConOps, and show 
consideration of opportunities enabled by 
NextGen capabilities such as RNP, 4D
trajectory based operations, and shared 
situational awareness. Appropriate references 
are provided to point to relevant research 
results (by NASA, FAA, industry, and 
academia) in constraints and operational 
concepts to help determine the degree to 
which individual concepts have been studied 
and aid detailed future project planning. 

Existing work 
AP.1.C.01 

AP.1.S.03 
AP.1.S.04 
AP.2.A.10 
AP.2.A.04 
AP.2.C.04 
AP.2.S.03 
AP.2.S.06 
AP.2.S.09 
AP.3.A.03 
AP.3.A.04 
AP.3.S.02 
AP.3.C.01 
AP.4.A.01 
AP.4.A.02 

AP.3.A.02 

COMPLETE 

2Q08 Conduct initial 
operational 
concept analyses 
for research 
portfolio 
management 
decision making 

Primary research to indicate "risk-adjusted 
potential benefits" of the areas of opportunity 
for NASA Airportal research. 

Results describe risk-adjusted potential 
benefits of each concept identified by 
AP.3.A.01 to include the potential benefit 
mechanisms and conditions under which the 
benefits might be realized. 

Existing work AP.3.A.03 
AP.3.A.04 
AP.3.A.06 
AP.3.C.10 
AP.4.A.02 

AP.3.A.03 1Q09 Define baseline 
performance 
expectations and 
metrics for 
Airportal 
operations, 
including regional 
airports 

Primary research to focus on literature review 
to gain understanding of baseline 
performance and relevant metrics with 
consideration for range of equipage, and use 
of regional airports. The baseline is 
envisioned as being a representation of the 
current system, but could include aspects of 
early NextGen concepts as appropriate. 

The results will identify at least two 
quantitative metrics for capacity, safety, and 
throughput. The performance expectations will 
be expressed in terms of the 2005 OEP 
metrics, as well as any additional metrics 
identified based on results from AP.3.A.01 
and AP.3.A.02, and expert technical input 
from the Airportal APIs.. References are 
provided as well as a gap assessment of the 
literature. 

Existing work 
AP.3.A.01 
AP.3.A.02 

AP.2.S.03 
AP.3.A.06 
AP.3.A.08 
AP.3.S.02 
AP.3.S.03 
AP.4.A.01 
AP.4.S.01 
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AP.3.A.04 3Q11 Further develop 
and model 
intermediate 
Airportal 
Metroplex 
concepts, 
including Airportal 
functions, 
requirements, and 
procedures 

Development of operational concepts of use 
for the Airportal environment including 
consideration of the interaction with the 
airspace and regional operations (metroplex). 
The concepts will feature the project's 
technical area contributions in the context of a 
concept of operations that addresses the 
overall set of Airportal problems with 
consideration for alternative concept (solution) 
approaches. The work will also build off of the 
concepts identified by the Metroplex NRAs 
(AP.2.A.07). 

Concepts include alternatives for operation in 
each of the Airportal domains of gate, ramp, 
taxiway, runway, and terminal airspace that 
are consistent with, and add detail to, the 
high-level NextGen CONOPS, and show 
consideration of opportunities enabled by 
NextGen. Peer review of concepts and design 
studies will be conducted with the JPDO. 
Results will address the peer review 
comments. 

AP.1.S.03 
AP.2.A.03 
AP.2.C.04 
AP.2.A.10 
AP.2.C.03 
AP.2.S.03 
AP.2.S.06 
AP.2.S.09 
AP.3.A.01 
AP.3.A.02 
AP.3.A.03 
AP.3.A.07 
AP.3.C.01 
AP.3.C.09 
AP.3.S.02 

AP.3.A.06 
AP.3.A.12 
AP.4.A.01 

AP.3.A.05 1Q12 Integration of 
Airportal human 
performance 
model with 
Airportal modeling 
and simulation 
capabilities 

Human performance modeling requirements 
will be ascertained from the simulation 
requirements within Airportal and Airspace. 
Integration of the human performance 
capabilities with the Airportal capabilities. 

Airportal human performance model software 
is interfaced with other airport simulation 
capabilities, and software interfaces are 
tested. Validation of the HPM itself to be 
described by AP.2.A.04. Human performance 
models will improve the fidelity of simulations 
as well as provide cost reductions and 
efficiencies through the use of fast-time 
simulations instead of human-in-the-loop 
simulations. 

AP.2.A.04 AP.3.C.11 
AP.3.C.12 
AP.4.A.01 
AP.4.A.05 

AP.3.A.06 3Q11 Conduct 
intermediate 
benefits analysis 
of Airportal 
solutions for 
capacity and 
safety 
enhancements 

Final update of concept/benefits analyses to 
capture the project's "risk-adjusted" potential 
benefit contribution to the NextGen capacity, 
flexibility, efficiency, and safety goals. 
Additional considerations will include how 
Airportal Project‘s capabilities may impact 
Airspace Project capabilities and benefits. 
Collaboration with JPDO and related FAA 
activities to maximize leveraging of relevant 
tools, analyses, and results.  

Results include analysis of solution concepts 
identified by 2Q09 within SESO, CADOM, and 
AMI and consider, at a minimum, the factors 
of capacity, efficiency, and environmental. 
Analysis considers the frequency of 
occurrence of the conditions that enable the 
benefit to accrue. A peer review by, and 
disposition of comments from, the JPDO 
SMAD (or equivalent) is completed. 

AP.3.A.02 
AP.3.A.03 
AP.3.A.04 

AP.4.A.01 
Out-year 
Milestones 

AP.3.A.07 1Q11 Guidelines for 
shared decision-
making in the 
Airportal 
environment 

Define protocols and sharing of key 
information to enhance collaborative decisions 
(e.g., pilot-controller, tower-ramp/dispatch, 
controller-TFM, surface-tower-terminal, etc.) 

Protocols include potential future scenarios of 
candidate NextGen changes as well as 
communications between pilots and 
controllers. This work will be done in close 
coordination with those planning the 
cooperative decision-making OI at the JPDO. 
Report includes descriptions of decision-
making roles and communication processes 
among multiple operators in a dynamic 
environment, and protocols to enhance 
collaborative decision-making process. 

AP.2.A.10 
AP.2.C.03 

AP.3.A.04 
AP.3.C.10 
AP.3.S.03 
AP.4.S.01 
AP.4.A.01 
AP.4.A.02 
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AP.3.A.08 4Q09 Identify key airport Identify key airport capacity constraints, and Results shall tabulate the airports' primary New  work AP.3.A.06 
(formerly capacity quantify and rank their impact on Airportal capacity constraints relative to the other AP.3.A.03 AP.2.C.03 
AP.3.C.02) constraint factors operations. Consider factors such as constraints expected to dominate as primary 

and sensitivities to meteorological conditions, runway constraints are mitigated. The results should 
different factors configuration, gates, surface operations, noise also provide the forecast demand at each 
(e.g., demand) and environment. Conduct a combination of airport through 2025, uncertainty factors in 
according to literature searches, interview with leading this forecast, and the current and expected 
airport demand analysts, and system studies or simulations to fleet mix (small, large, heavy). The difference 
forecasts identify the major constraints to achieving between demand and capacity at each of 

Airportal capacity and identify the relative these airports will be defined. Key constraint 
criticality of each constraint based on the results will include at a minimum description of 
number of airports affected, frequency of criticality of gate availability, taxi constraints, 
impact at those airports, and relative NextGen single runway capacity for arrival and 
demand forecasts at those airports. Airportal departure, constraints due to runways that 
capacity goals can only be achieved by interfere with each other (converging or 
considering the airport infrastructure as a parallel), coupling between arrivals and 
system. The NextGen capacity gains do not departures or runway crossings during taxi, 
imply equal gains at every airport. Some may constraints due to loss of capacity or runway 
only be capable of increasing capacity 10% to utilization as the weather condition varies, 
50% of current rates while other terminal airspace design constraints, and 
(underutilized) airports may need to increase operational factors that introduce non-physics 
by factors of 3 to 5. Understanding the options based inefficiencies (for example separating 
available and the most beneficial concepts aircraft from airspace rather than from aircraft 
and technologies to study will require an to simplify traffic complexity). Results will be 
estimate of the NextGen demand growth at used to guide the Airportal research portfolio 
individual metropolitan areas, and the and to enable targets to be set for specific 
estimated airport infrastructure and attributes contributions to overall capacity. 
at and near that area. This study will leverage 
FAA forecasts and prior NASA demand 
modeling to assess potential future growth 
scenarios and identify the greatest future 
capacity gaps. Results will be used to guide 
the CADOM research portfolio and to enable 
targets to be set for specific contributions to 
overall capacity. 

Version 2.1 Page 15 December 2008 



AP.3.A.12 4Q12 Develop 
integrated 
Metroplex 
operational 
concepts 

Development of integrated operational 
concept options and considerations for 
metroplex environments. Concepts will include 
those from Airspace and Airportal (including 
the NRA results) as well as those in the JPDO 
CONOP. 

Concepts include alternatives for operations in 
a metroplex that are consistent with and add 
detail to the high-level NextGen CONOP, and 
show consideration of opportunities enabled 
by NextGen. Concepts worked will have 
overlap with the other AP concepts and the 
output will focus on the integration issues and 
the implications on the Airportal portfolio. 
Appropriate references are provided to point 
to relevant research results (by NASA, FAA, 
industry, and academia) in constraints and 
operational concepts to help determine the 
degree to which individual concepts have 
been studied and aid detailed future project 
planning. 

AP.3.A.04 
AP.3.C.01 
AP.3.C.09 
AP.3.C.12 
AP.3.S.02 
AP.2.A.07 

AP.4.A.03 
AP.4.A.04 

AP.3.A.13 3Q14 Interface design 
and evaluation, 
training, and 
procedures for 
HITL simulations 
(CADOM & 
SESO) 

Create interface concepts using human 
factors guidelines and standards, integrate 
concepts with existing functionality and future 
concepts likely to be fielded, iteratively 
evaluate the integrated interface concepts 
according to user abilities, performance and 
workload. 

Report to include required training and 
procedures to use the interface concept, and 
CADOM- and SESO-specific requirements for 
models and part-task studies using test 
prototype (prototype to be built by CADOM- or 
SESO-funded vendor). 

AP.3.C.09 AP.3.C.11 
AP.3.C.12 
AP.3.C.13 
AP.3.C.14 

AP.3.A.14 2Q14 Development, 
integration and 
validation of 
predictive models 
into evaluation 
tools 

Predictive models of operators and their 
interactions will be developed to constrain the 
scope of HITL system simulations.  During 
development, predictive operator models will 
be integrated with the SESO and CADOM 
system environment and decision support 
tools. Integrated models will then be 
iteratively evaluated. 

Report to describe predictive model validation 
procedure and evaluation results. 

AP.2.C.03 AP.4.A.05 
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AP.3.C.01 

COMPLETE 

4Q08 Develop concepts 
for runway 
configuration 
management and 
arrival/departure 
runway balancing 
and assess the 
potential benefits 

Literature searches, and interviews with key 
researchers and authorities to develop a list of 
concept options for improving the throughput 
of runways and associated ground operations 
by managing the selection of active runways 
and the sequencing, scheduling, and 
assignments of arriving and departing aircraft 
to runways. Both runway to taxiway and 
runway to airside coordination should be 
considered. Provide an initial quantitative 
assessment of the potential benefits, required 
operational capabilities and/or equipage, and 
safety issues to guide further study or detailed 
assessments. 

Results identify runway configuration 
management and arrival/departure-balancing 
concepts (at least three) for capacity or 
efficiency increases by managing the 
selection of runways and the assignment, 
scheduling, or sequencing of aircraft to or 
from single-runways or multiple-runways on a 
single airport. Results provide initial estimates 
of quantitative benefits, or more detailed 
benefits if available from prior research. 
Appropriate references are provided to point 
to relevant research results (by NASA, FAA, 
industry, and academia) to help determine the 
degree to which individual concepts have 
been studied and aid detailed future project 
planning. Implications for management of 
aircraft on the surface and in the terminal/en 
route domains are specified. The results also 
show consideration for opportunities enabled 
by NextGen capabilities. 

AP.1.C.01 
AP.3.A.01 

AP.2.C.04 
AP.3.A.04 
AP.4.A.02 

AP.3.C.05 4Q10 Initial evaluation 
of integrated 
systems for 
optimizing 
automated 
surface 
operations and 
arrival/departure 
operations 

Evaluation includes initial integrated Airportal 
traffic flow management through fast-time 
simulations. Initial system integrates Airportal 
capacity-enhancing capabilities (e.g. 
optimized surface operations & improved 
runway operations) with decision support 
capabilities (e.g. arrival/departure balancing). 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with first generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and to feed system 
studies to define future research. 

AP.2.A.10 
AP.2.C.03 
AP.2.C.04 
AP.3.S.02 

AP.3.A.06 
AP.2.C.10 
AP.3.C.09 
AP.3.C.11 
AP.4.A.01 
AP.4.A.02 

AP.3.C.09 2Q11 Develop 
coordinated 
air/surface 
Airportal concept 
of operations for 
single-airport 
capacity 
enhancement 

Develop terminal and airport configuration 
techniques for nominal operations based on 
surface optimization, runway balancing, 
coupled runway constraint mitigation, and 
wake vortex separation. Research integrates 
results from SESO and CADOM for single-
airport optimization and feeds AMI metroplex 
optimization. [THIS WILL BECOME A 
SHARED MILESTONE WITH ASDO 
MILESTONE AS.3.6.04] 

Results provide requirements for interfacing 
concepts, information exchange, and 
operational procedures developed within the 
Project for culminating experiments to be 
conducted by CADOM and AMI. Successful 
completion of Requirements Review. 

AP.2.C.03 
AP.3.C.05 
AP.3.S.02 

AP.3.A.04 
AP.3.A.13 
AP.3.C.10 
AP.4.C.01 
AP.4.A.01 
AP.4.A.02 
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AP.3.C.10 4Q11 Assess potential 
shortcomings of 
proposed Airportal 
concepts using 
safety 
methodologies for 
rare events and 
blunders 

Enable Airportal system level concept 
assessments by developing the 
methodologies and algorithms to assess 
safety for concepts that may be inhibited by 
provision for very rare events, for example the 
30-degree blunder constraints to CSPR 
approaches. Provide a risk based (Safety 
Management System compatible) 
methodology for assessing safety risk of 
proposed Airportal concepts. Identify potential 
means or strategies for collecting and 
analyzing field data to assess the frequency of 
rare events. 

Results provide a tabulation of rare events 
that may govern or inhibit specific Airportal 
concepts and the estimated probability of 
each rare event taking place. Specific metrics 
to be identified during concept development 
activity AP.2.C.03. 

AP.2.C.03 
AP.2.C.06 
AP.3.A.02 
AP.3.A.06 
AP.3.A.07 
AP.3.C.09 
AP.4.A.02 

AP.4.C.01 

AP.3.C.11 4Q11 Evaluation of 
integrated surface 
and 
arrival/departure 
operations with 
multiple runways 
at a single airport 

Evaluation of Airportal traffic flow 
management through integrated simulation of 
operations incorporating runway configuration 
management of a single airport with multiple 
runways, arrival/departure balancing across 
the active runways, and optimized surface 
operations capabilities developed by SESO 
RFA. ASDO-developed arrival management 
capabilities may be incorporated or may be 
emulated. AMI-developed human operator 
interface may be incorporated. 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with second generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and to guide 
further development of SORM algorithms. 

AP.2.A.10 
AP.3.A.05 
AP.3.A.13 
AP.2.C.10 
AP.3.C.05 

AP.2.C.11 
AP.3.C.12 

AP.3.C.12 4Q12 Evaluation of 
integrated surface 
and 
arrival/departure 
operations with 
multiple airports 
and multiple 
runways 

Evaluation of Airportal traffic flow 
management through integrated simulation of 
operations incorporating runway configuration 
management for multiple proximate airports 
with multiple runways, arrival/departure 
balancing across the active runways, and 
optimized surface operations capabilities 
developed by SESO RFA.  ASDO-developed 
arrival management capabilities may be 
incorporated or may be emulated.  AMI-
developed human operator interface may be 
incorporated. 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with third generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and metroplex 
operations, and to identify needs for further 
development of SORM algorithms. 

AP.2.A.10 
AP.3.A.05 
AP.3.A.13 
AP.2.C.11 
AP.3.C.11 

AP.3.C.13 

AP.3.C.13 4Q13 Evaluation of 
integrated surface 
and 
arrival/departure 
operations tools in 
representative 
environment 

Airportal traffic flow management tools will be 
assessed in the context of other tools and 
systems being used by traffic flow managers 
and flight crews. 

Impacts of adverse weather conditions and 
variations in traffic flow mix and rate will be 
assessed for multi-runway operations at a 
representative airport.  Evaluation may be 
performed at a cooperating airport or through 
high-fidelity simulation. 

AP.2.A.12 
AP.3.A.13 
AP.2.C.11 
AP.3.C.12 

AP.3.C.14 

AP.3.C.14 4Q14 Integration of 
dynamic wake 
spacing into 
arrival/departure 
operations tools 

Dynamic wake spacing tool is integrated into 
arrival/departure operations decision support 
tools with prototype user interface. 

Dynamic aircraft wake spacing will be factored 
into arrival stream scheduling with sufficient 
lead-time for controller to position aircraft for 
approach and landing.  Airport throughput and 
surface operations will be compared with and 
without dynamic wake spacing. 

AP.2.A.12 
AP.3.A.13 
AP.2.C.09 
AP.3.C.13 

Out-year work 
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AP.3.S.01 

COMPLETE 

4Q08 Develop baseline 
tools for surface 
operations data 
analysis  

Database application software will be 
developed to analyze the large amount of 
operational data originating from different 
sources including surveillance systems, 
simulations, and decision support systems. 
The tool extracts information regarding 
individual aircraft such as Out-Off-On-In 
(OOOI) times and runway crossing time. The 
tool also provides aggregate surface traffic 
information such as the number of operations 
on each runway within specified time intervals. 

Validation of derived data against independent 
data sources (e.g., Aviation System 
Performance Metrics); subjective evaluation of 
usability of developed tools by subject matter 
experts. Validation methods/targets for 
derived data to be defined by 3Q08 to 
potentially include review by Subject Matter 
Experts (SME). 

Existing Work AP.1.S.03 
AP.1.S.04 
AP.2.S.03 
AP.2.S.05 
AP.3.S.02 
AP.4.S.01 

AP.3.S.02 4Q10 Integrate and 
evaluate surface 
traffic planning 
algorithms/tools in 
a simulation 
environment 

Integration of taxi planning, runway schedule, 
environmental model, and surface operations 
data analysis into a simulation environment. 
Test optimized taxi routes meeting departure 
schedule constraints. The departure scheduler 
provides optimal schedule as input to taxi 
solution. Taxi optimization solution generates 
time-based taxi routes that minimize overall 
taxi delays and maximize runway throughputs. 
Conduct real-time simulations to evaluate the 
benefits in both normal and off-normal 
conditions. 

Via simulation to show the ability to manage 
up to 2x traffic demand scenarios with taxi 
delays similar to the baseline (1x throughput 
without optimization). Results of this milestone 
will be used to determine the utility of this 
optimization approach. Metrics include 
average taxi delay reduction, throughput 
increase, environmental impacts, and fuel 
efficiency under increased Airportal traffic 
density. The performance improvement will be 
assessed by subject matter experts presented 
with the same current and future traffic-
demand scenarios. Results are used to feed 
benefits analysis and trade studies to assess 
potential utility of taxi route optimization. 

AP.1.S.04 
AP.2.C.04 
AP.2.S.03 
AP.3.A.01 
AP.3.S.01 

AP.2.S.11 
AP.3.C.05 
AP.3.C.09 
AP.3.S.04 
AP.3.S.05 
AP.3.S.06 
AP.4.S.01 
AP.4.A.01 

AP.3.S.03 4Q11 Develop ground-
based surface 
CD&R algorithms 
and integrate with 
aircraft-based low 
altitude/runway/ta 
xiway CD&R 

Primary focus for the 1st year is to develop 
ground-based surface CD&R algorithms. 
Primary focus for the 2nd year is to integrate 
aircraft-based solution of low 
altitude/runway/taxiway CD&R and ground-
based taxi conformance monitoring and 
CD&R solution. False, nuisance, and missed 
alert rates will be determined as function of 
key parameters such as equipage and time 
horizon. Human-in-the-loop simulations are 
necessary in order to evaluate the 
effectiveness of CD&R advisories. 

Metrics include false, nuisance, and missed 
alert rates of conflict detection (for 
runway/taxiway incursion) via simulations. 
Assess time-to-conflict at detection of the 
conflict. Errors in surveillance data should be 
considered. Human factors analysis results in 
pilot/controller evaluation on alerting and 
resolution advisories. The targets for 
acceptable rates for false, nuisance, and 
missed alerts will be determined through 
RTCA Sub-committee-186 Working Group 1. 

AP.1.S.03 
AP.2.A.03 
AP.2.S.06 
AP.2.S.10 
AP.2.S.11 
AP.3.A.07 

AP.3.S.08 
AP.4.S.01 
AP.4.A.01 
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AP.3.S.05 4Q12 Evaluate initial 
surface trajectory-
based operations 
with ATC in the 
loop 

Integrate, evaluate surface traffic algorithms 
(e.g., taxi and runway management), and 
conduct real-time simulations with controllers 
in the loop. In the first phase, the Surface 
Management System (SMS) provides taxi 
sequence advisories and clearances to the 
Ground controller, and takeoff sequence to 
the Local controller. In the second phase, 
SMS provides 4D taxi clearances to the 
Ground controller and runway takeoff 
sequence to the Local controller. The taxi 
conformance monitoring function displays 
alerts to controllers when an aircraft deviates 
from cleared taxi paths or fails to meet 
temporal requirements. 

SME acceptance of traffic advisories. 
Performance of surface operations in terms of 
taxi delay and throughput with traffic demands 
increased up to 2X. 

AP.1.S.03 
AP.3.S.01 
AP.3.S.02 

AP.3.S.06 
AP.3.S.08 
AP.3.S.09 

AP.3.S.06 4Q13 Develop 
simulation 
capabilities for test 
of integrated 
surface and 
SORM algorithms 

The primary focus is to develop and 
implement software infrastructure (within 
SMS) required for integration of algorithms for 
runway configuration management and 
arrival/departure runway balancing. The 
algorithms will be furnished by CADOM 
milestones. 

Acceptance by PI and PS. AP.3.S.01 
AP.3.S.02 
AP.3.S.05 
AP.2.C.04 
AP.2.C.10 
AP.2.C.11 

AP.3.C.12 
AP.3.C.13 
AP.3.C.14 

AP.3.S.07 4Q13 Integrate 4D taxi 
clearance 
compliance and 
aircraft-based 
CD&R 

Conduct piloted simulations to evaluate 
performance of integrated flight deck 
technologies of 4D taxi clearance compliance 
displays and conflict detection and resolution 
for runway/taxiway incursions. 

Pilot acceptance of 4D taxi clearances, alerts, 
and advisories generated by the aircraft-
based taxi clearance and CD&R algorithms. 
Pilot performance of taxi clearance 
compliance (e.g., time of arrival errors). 

AP.2.S.10 
AP.2.S.11 

AP.3.S.08 

AP.3.S.08 4Q14 Integrate surface 
trajectory-based 
operations with 
flight deck 
technologies 

Conduct human-in-the-loop simulations to 
evaluate integrated surface traffic 
management, taxi conformance, pilot 4D taxi 
clearance compliance, and both ground- and 
aircraft-based CD&R technologies. Distributed 
simulations combining a cockpit simulator and 
ATC simulator with SMS may be used. Test 
scenarios will include both current operations 
and NextGen demand/fleet mix scenarios. 

SME acceptance of traffic advisories, cockpit 
displays and alerts. Performance of pilot 
clearance compliance (e.g., time of arrival 
errors) with traffic demand increased up to 2X. 
Performance measure of surface operations 
(e.g., taxi delay, throughput). Performance 
measure of taxi conformance and CD&R 
algorithms (e.g., false, nuisance, missed alert 
rates) 

AP.2.S.12 
AP.3.S.01 
AP.3.S.03 
AP.3.S.05 
AP.3.S.07 
AP.4.S.01 

Future work 

AP.3.S.09 4Q14 Conduct field 
evaluation of initial 
surface trajectory-
based operations 

Develop concept of operations and 
requirements for the initial field evaluation of 
surface trajectory-based operations. Conduct 
a shadow mode field evaluation of surface 
operations that consist of surface taxi/runway 
management, taxi conformance monitoring, 
and ground-based surface CD&R. 

Controller acceptance of traffic advisories and 
alerts. Measure controller workloads in 
performing tasks 

AP.3.S.05 
AP.4.S.01 

Future work 
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Table 4. Level 2 Milestones and Metrics 

Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.A.03 2Q09 Develop 
preliminary 
functional 
allocation (roles/ 
responsibilities) 
among system 
users and 
automation 
technologies 

Develop candidate roles and responsibilities 
for system users and automation technologies 
in interim Airportal environment. 

Identified roles and responsibilities address 
the Airportal surface domain, related ANSP 
functions, and a plausible range of allocation 
between humans and automation and 
between ANSP and aircraft. This is a risk 
reduction milestone and results will be refined 
or added to by ongoing assessments of 
alternatives within SESO and CADOM. 

AP.1.A.01 
AP.2.A.10 

AP.2.A.10 
AP.2.S.06 
AP.2.S.09 
AP.2.S.10 
AP.3.A.04 
AP.3.S.03 
AP.4.1.01 
AP.4.A.02 

AP.2.A.04 1Q11 Development and 
initial validation of 
Human 
Performance 
Model(s) for 
Airportal 
operations 

Development of relevant HPM capabilities that 
may be leveraged for Airportal/surface 
experimental applications. Existing HPM 
capabilities will be enhanced/extended to 
support Project studies. Determination of 
human-in-the-loop and fast-time model data 
necessary to insure successful comparison for 
the initial model validation, and available for 
Airportal Project to utilize. Validation of the 
model to include comparison to other fast-time 
models and to human-in-the loop data where 
available to the Project. 

Report to document enhancements to existing 
HPMs in creation of models for appropriate 
Airportal decision makers (e.g., controllers, 
pilots, airline operators). Concurrence of APIs 
that models will meet their simulation needs 
and are ready to begin validation phase. Initial 
validation determines the extent to which the 
HPM has a predictive ability that is sensitive to 
airportal-relevant behaviors, with clearly 
characterized assumptions. Metrics against 
which to assess performance will be defined 
in collaboration with the end-user APIs by 
1Q10 with concurrence by the Project PI, 
potentially including review by SMEs that the 
simulation provides a suitable representation 
of human performance. 

AP.2.A.10 
AP.3.A.01 
AP.3.A.03 
AP.3.S.01 
AP.4.A.02 

AP.3.A.05 
AP.3.C.05 
AP.4.A.01 
AP.4.S.01 

AP.2.A.07 1Q10 Determine 
research issues 
that are a critical 
path to Airportal 
metroplex 
capabilities 

Determination of the capabilities and key 
research issues to addressing metroplex 
Airportal issues. Where appropriate, determine 
what data requirements and methods exist 
from Airportal operations for enabling safe and 
efficient regional airport usage (e.g. runway 
configuration or parallel runway operations). 

Key research areas address at least the 
research issues identified by the JPDO R&D 
Plan, issues associated with weather 
disruptions, airport configuration changes, and 
traffic density implications of increasing the 
utilization of regional airports, and results of 
Airspace Project metroplex research tasks. 
Results demonstrate consideration of 
advanced NextGen operational capabilities. 
Concepts explored will feed the development 
and validation of unique Airportal concepts 
dealing with the dense metroplex operations. 

AP.3.A.01 AP.2.C.04 
AP.3.A.04 
AP.4.A.02 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.A.10 4Q10 Develop 
human/automation 
information 
requirements and 
decision-making 
guidelines for 
human-human 
and human-
machine 
delegation of 
Airportal decision-
making 

Definition of minimum information and 
performance levels for humans and machines 
for safe and productive Airportal operations. 
Includes consideration of transition issues 
between Airportal and ASDO (in Airspace 
Project) as well as transitional issues 
associated with evolving NextGen 
transportation system. Develop interim 
human-machine roles/responsibilities for 
advanced concepts. Focus on surface, wake, 
and separation tool enhancements and non-
normal situations, including recommended 
roles for humans and machines to provide 
maximum safety/productivity. 

Report to include info requirements for human 
operators and automation technologies, D-M 
guidelines based on info requirements, and 
issues impacting transition between Airportal 
and Airspace. Guidelines will consider and 
enable the NextGen transitional period. 
Identified guidelines address Airportal surface 
domain, and related ANSP functions. This is a 
risk reduction milestone; results will be refined 
or added to by ongoing assessments of 
alternatives within SESO/CADOM. Identified 
roles/responsibilities address all Airportal 
operational domains, and all advanced 
concepts proposed within SESO/CADOM and 
consistent with the NextGen ConOp. At least 
two plausible alternate distributions of roles 
are defined along with associate benefits and 
disadvantages of those distributions. 

AP.1.A.01 
AP.2.A.03 
AP.3.A.01 

AP.2.A.04 
AP.3.A.04 
AP.3.A.07 
AP.4.A.01 
AP.4.A.02 
AP.4.A.03 
AP.4.A.04 
AP.2.C.09 
AP.3.C.05 
AP.3.C.11 
AP.3.C.12 
AP.4.S.01 

AP.2.A.12 4Q12 Develop design 
requirements for 
collaborative 
operations in the 
metroplex 
environment 

Define protocols for information sharing in a 
metroplex environment, identify critical 
transition points between metroplex airports 
and between Aiportal and Airspace 
environments, and identify critical information 
needs that must carry through these transition 
points. 

Report to include design requirements for 
automation technologies to support 
collaborative decision-making, coordination of 
action, and information-sharing among 
relevant human an automate agents.  
Protocols to include potential future scenarios 
describing critical information flow, 
communication, and decision-making 
processes necessary to ensure safe and 
efficient metroplex usage. 

AP.3.C.13 

AP.3.C.14 
AP.4.C.01 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.C.03 

COMPLETE 

4Q08 Catalog and 
assess 
alternatives for 
reduced in-trail 
separations and 
for enabling 
various closely-
spaced parallel 
runway and 
converging/interse 
cting runway 
arrival/departure 
concepts 

Literature searches, and interviews with key 
researchers and authorities to develop a list of 
concept options for improving the acceptance 
rate of individual, converging, intersecting, and 
closely-spaced parallel runways (CSPR) with 
less than 2500 foot centerline spacing to 
arriving and departing aircraft. Include 
consideration of JPDO NextGen capabilities in 
RNP and 4D Trajectory Based Operations, 
wake vortex, blunder detection, and 
consideration of emerging equivalent visual 
operations capabilities. Examples of concepts 
include displaced thresholds to operate 
smaller aircraft above the glide slope of larger 
aircraft (High Approach Landing System), 
dynamic wake vortex constraints, aircraft 
sequencing to avoid unfavorable arrival pairs, 
4D trajectories to prevent conflicts during 
possible crossing missed approaches, land 
and hold short operations in low visibility 
conditions, and other concepts. Provide an 
initial qualitative assessment of the potential 
benefits, required operational capabilities, and 
safety issues to guide further study or detailed 
assessments. Conduct Monte Carlo analysis 
to identify trades between safety and benefits 
in a parametric study of converging and CSPR 
concepts that include NextGen capabilities for 
precise aircraft delivery. The trades will 
consider various runway configurations, 
aircraft delivery precision, assumptions about 
blunder protection, wake constraints, and 
aircraft pairing/speed schedule uncertainties. 

Results identify at least 10 alternate concepts 
for reduced in-trail separation and increased 
capacity on closely-spaced parallel, 
converging, and intersecting runways. At least 
five of the concepts must require little or no 
active wake vortex prediction. The results 
show consideration for opportunities enabled 
by NextGen capabilities. Results specify initial 
estimates of potential throughput increases, 
benefit mechanisms, estimated availability of 
the concepts (e.g.; VMC or IMC only, low-
visibility only, for heavy aircraft only...), aircraft 
equipage or RTSP capabilities, and safety 
issues. Implications for management of 
aircraft on the surface and in the terminal/en 
route domains are specified. Appropriate 
references are provided to point to relevant 
research results. 

New Work AP.3.C.05 
AP.3.A.04 
AP.3.A.06 
AP.3.A.07 
AP.3.A.14 
AP.4.A.02 

AP.2.C.04 2Q10 Develop initial 
airport runway 
configuration 
management and 
arrival/departure 
balancing 
algorithms 

Research provides initial algorithms (1) to shift 
the runway configuration management 
process from one that is reactive to pro-active, 
integrating weather information, traffic 
demands, airline preferences, and controller 
workloads to cue operational decision making, 
and (2) to optimize the flow and distribution of 
arriving and departing aircraft across an 
airport’s active runways, improving resource 
utilization. Algorithms identify high-capacity 
solutions within the solution space of possible 
airport operations. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by SMEs in the 
same scenarios and by comparison to the 
estimated theoretical maximum throughput 
values (considering no uncertainties or 
unused slots). The target for the initial 
algorithm is performance at least equal to an 
experienced SME. 

AP.2.A.10 
AP.2.C.03 
AP.2.S.03 
AP.2.S.05 
AP.3.C.01 

AP.3.C.05 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.C.06 4Q10 Develop wake 
vortex predictor 
that provides 
probabilistic 
estimates of wake 
location 

Develop probabilistic estimates of wake 
location. Develop probability density functions 
(PDFs) of wake behavior and use field data to 
train models. Conduct this training initially 
using only wake position due to suspect 
quality of the circulation values in existing field 
data. Incorporate circulation values once 
accuracy has been estimated by AP.1.C.03 
and as improved quality data becomes 
available from ongoing international field 
studies. Evaluate relative contributions of 
various error sources (initial wake conditions, 
atmospheric data, and wake sensor accuracy) 
using combinations of LES case studies and 
assessments of accuracy of deterministic 
models (AP.1.C.02) and accuracy of wake 
sensors (AP.1.C.03) to generalize results to 
applications using different sensors than were 
employed in prior field studies 

Defined confidence intervals (confidence 
levels for spatial accuracy of prediction as a 
function of wake age, wind values, generating-
aircraft weight range, and ground proximity). 
Confidence bounds validated via separate 
data sets, new data sets that may become 
available from FAA field tests. Validation 
extent is contingent upon availability of new 
data sets. 

AP.1.C.02 
AP.1.C.03 

AP.3.C.10 

AP.2.C.08 4Q11 Develop PDFs for 
probabilistic wake 
model 

Develop PDFs of wake vortex characteristics 
using existing LIDAR measurements for 
combination with best deterministic model(s) 
to produce probabilistic model. 

Resulting probabilistic model will output, for 
any given time and location, the probability of 
a wake of a certain strength existing. 

AP.1.C.02 
AP.1.C.08 
AP.2.C.06 

AP.2.C.09 

AP.2.C.09 4Q13 Dynamic aircraft 
wake spacing tool 
development 

Using probabilistic fast-time wake model, 
develop decision support tool for adjusting 
aircraft wake avoidance spacing based on the 
particular aircraft involved and atmospheric 
conditions. 

Decision support toll will provide 
recommended aircraft spacing based on wake 
avoidance with sufficient lead-time for 
controller to position aircraft for approach and 
landing. 

AP.1.C.09 
AP.2.A.10 
AP.2.C.08 

AP.3.C.14 

AP.2.C.10 2Q11 Extend RCM and 
arrival/departure 
balancing 
algorithms to 
single airport with 
multiple runways 

System Oriented Runway Management 
algorithm capabilities for runway configuration 
management and combined arrival/departure 
runway management will be extended to 
address airport configurations that have 
multiple runways. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by SMEs in the 
same scenarios and by comparison to the 
estimated theoretical maximum throughput 
values (considering no uncertainties or 
unused slots). The target for the initial 
algorithm is performance at least equal to an 
experienced SME. 

AP.2.C.04 
AP.3.C.05 

AP.3.C.11 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.C.11 2Q12 Extend RCM and 
arrival/departure 
balancing 
algorithms to 
multiple airports 
with multiple 
runways 

System Oriented Runway Management 
algorithm capabilities for runway configuration 
management and combined arrival/departure 
runway management will be extended to 
address proximate airports that have multiple 
runways. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by subject matter 
experts (SME) in the same scenarios and by 
comparison to the estimated theoretical 
maximum throughput values (considering no 
uncertainties or unused slots). The target for 
the initial algorithm is performance at least 
equal to an experienced SME. 

AP.2.C.10 
AP.3.C.11 

AP.3.C.12 

AP.2.S.03 

IBPD/PART 

Contributes to 
APG 9AT06 

4Q09 Develop 
algorithms to 
generate robust 
optimized 
solutions for 
surface traffic 
planning and 
control 

The research focus is to develop system 
architecture and algorithms to generate 
optimized solution(s) for surface traffic 
planning and control including taxi routes and 
runway schedule, to allow surface throughput 
gains with little or no increase in delays. The 
solution will cover the entire domain of surface 
operations including ramps, taxiways, and 
runways. The objective is to increase runway 
throughput and taxi efficiency while satisfying 
system constraints. Uncertainties in surface 
operations need to be identified and analyzed 
qualitatively and quantitatively. The algorithms 
must be robust so that they will work efficiently 
in the presence of various uncertainties. Both 
deterministic and stochastic optimization 
approaches will be explored. Computational 
performance requirements for real-time 
applications will be investigated. 

For each optimization solution method 
developed, solve for surface traffic planning 
problems for at least two major airports for 
both current-day traffic demand and future 
demands (e.g., 2x). Compare efficiency 
metrics (e.g., taxi delays, runway queue 
lengths) and runway throughput for each 
solution method. Compare robustness of the 
solutions against uncertainties. . Goal is to 
demonstrate increased runway throughput 
and improved surface movement efficiency 
while satisfying identified system constraints.  

AP.1.C.01 
AP.1.S.04 
AP.2.S.05 
AP.3.A.01 
AP.3.S.01 

AP.2.C.04 
AP.2.S.10 
AP.3.S.03 
AP.3.S.02 
AP.3.S.04 
AP.3.A.04 

AP.2.S.05 

COMPLETE 

4Q08 Development of a 
simulation 
environment to 
evaluate 
performance of 
surface traffic 
algorithms 

This milestone is to develop requirements and 
software to provide a high-fidelity real-time 
surface traffic simulation capability to evaluate 
surface algorithms in real-time. The software 
development requires integration of existing 
surface model (e.g., SMS) and aircraft target 
generation capability. The simulation software 
will be developed using a plug-in architecture 
to provide flexibility in evaluating various 
surface algorithms.  

Quantitative and qualitative assessment of 
simulation data against actual traffic data 
(e.g., taxi delay, aircraft in the queue) from 
several operational scenarios. Document 
reports the variance in simulation outputs.  

AP.3.S.01 AP.2.C.04 
AP.2.S.03 
AP.3.S.01 
AP.4.S.01 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.S.06 3Q09 Develop and 
evaluate initial 
aircraft-based low 
altitude, runway, 
and taxiway 
CD&R algorithms 

Expand aircraft-based algorithm to detect 
conflicts at low altitude (currently TCAS and 
runway incursion prevention system does not 
generate alerts in this area). Develop aircraft-
based algorithm for taxiway conflict detection. 
Develop conflict resolution advisory system 
(directive alerts) for low altitude, runway, and 
taxiway conflicts. Algorithms will be developed 
for multiple vehicle types while considering 
current traffic levels. 

Metrics include false, nuisance, and missed 
alert rates, and time-to-conflict at detection for 
runway/low altitude/taxiway conflicts via 
piloted simulations. The targets for acceptable 
rates for false, nuisance, and missed alerts 
will be determined through RTCA SC-186 
WG1. 

AP.1.S.03 
AP.2.S.03 
AP.2.A.03 
AP.2.A.10 
AP.3.A.01 

AP.2.S.10 
AP.3.S.03 

AP.2.S.09 4Q09 Develop basis for 
requirements for 
presenting 4D taxi 
clearances to 
flight deck and 
perform analysis 
on pilot 
performance on 
taxi clearance 
compliance 

Conduct medium-fidelity piloted simulations to 
explore pilot performance with varying levels 
and options for 4D taxi information 
presentations. Analyze taxi-conformance data 
to establish a basis for surface automation 
system requirements. This milestone will be 
performed in coordination with the IIFDT 
Project. 

Metrics of interest in pilot conformance include 
time error at significant waypoints (runway or 
taxiway intersections), pilot workload or errors 
in secondary tasks, and incidents of incorrect 
turns or taxiway selection. Results to be used 
to assess benefits of 4D taxi concepts and 
information presentation options. Target 
benefits include improved system 
performance (decreased departure queue 
size), decreases in taxi time from efficiencies 
in 4D taxi operations, and decreases in fuel 
burn and emissions from these improvements. 

AP.2.A.03 
AP.2.A.10 
AP.3.A.01 

AP.2.S.11 
AP.3.A.04 
AP.4.S.01 
AP.4.A.02 

AP.2.S.10 4Q11 Develop interim 
aircraft-based 
CD&R algorithms 

Enhance aircraft-based low altitude, runway, 
and taxiway CD&R algorithms based on initial 
evaluations. Expand algorithms to enable 
accurate CD&R for expected NextGen 
capacity demands (up to 3 times current 
levels). 

Metrics include false, nuisance, and missed 
alert rates, and time-to-conflict at detection for 
runway/low altitude/taxiway conflict via Monte 
Carlo simulations, at a minimum. Errors in 
surveillance data should be considered. The 
targets for acceptable rates for false, 
nuisance, and missed alerts will be 
determined through RTCA SC-186 WG1. 

AP.2.S 06 AP.3.S.07 
AP.4.S.01 

AP.2.S.11 4Q11 Assess system 
performance of 
varying options for 
4D taxi clearance 
information to 
provide a scientific 
basis for future 
systems 
requirements for 
mature surface 
automation 

Conduct medium-fidelity piloted simulations to 
evaluate surface automation concepts for 4D 
taxi. 

Metrics of interest in pilot conformance include 
time error at significant waypoints (runway or 
taxiway intersections), pilot workload or errors 
in secondary tasks, and incidents of incorrect 
turns or taxiway selection for varying level or 
options of automation interface. 

AP.1.S.03 
AP.2.S.09 
AP.3.S.02 

Out year 
milestones 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.2.S.12 4Q12 Enhance surface 
optimization/ 
environmental 
algorithms 

The research focus is to refine surface traffic 
optimization algorithms and environmental 
algorithms developed in previous milestones 
(AP.2.S.03, AP.1.S.04). 

For each optimization solution method 
developed, solve for surface traffic planning 
problems for at least two major airports for 
both current-day traffic demand and future 
demands (e.g., 2X). Compare efficiency 
metrics (e.g., taxi delays) and runway 
throughput for each solution method. 
Compare robustness of the solutions against 
uncertainties. 

AP.1.S.04 
AP.2.S.03 
AP.3.S.01 
AP.3.S.02 

AP.3.S.08 

Table 5. Level 1 Milestones and Metrics 

Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.1.A.01 

COMPLETE 

2Q08 Identification and 
initial assessment 
of Airportal 
human/ 
automation roles 
and 
responsibilities 
critical to 
advanced 
concepts 

Primary research into human-automation 
problems. Leverages advances in applications 
outside of Airportal, and builds on lessons 
where roles and responsibilities were 
reallocated among decision-makers and 
automation to maximize productivity and 
safety. A cognitive task analysis of current 
Airportal operations will leverage prior work to 
define an appropriate baseline for exploring 
new allocations of roles/responsibilities for 
advanced concepts. Research will also 
examine varying levels of automation, 
including the possibility of a mixed 
human/machine role, and requirements for 
future decision-making roles. 

Identified roles and responsibilities address 
Airportal surface domain and proposed 
NextGen operational capabilities. Results will 
be updated (AP.2.A.10) as research matures 
in advanced surface and runway/terminal 
operations. 

Existing work AP.2.A.03 
AP.2.A.10 

AP.1.C.01 

COMPLETE 

4Q07 Assess and 
characterize 
current airport 
decision 
processes and 
information 
requirements 
involved in 
balancing 
arrival/departure 
operations 

Research operational issues and decision 
processes currently involved in determining 
the balance between arrival and departure 
operations, which may change as NextGen 
capabilities are introduced. Determine current 
state-of-the-art and identify research 
opportunities for supporting the NextGen 
vision. 

Define options for use of runway balancing for 
improving airspace operations and for 
improving surface operations. Metrics include 
information types, sources, users, and 
confidence. 

New Work AP.2.S.03 
AP.3.A.01 
AP.3.C.01 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.1.C.02 4Q10 Assess sensitivity 
and accuracy of 
current real-time 
wake vortex 
models and 
improve 
performance as 
needed 

Assess accuracy of real-time wake predictor 
models and sensitivity of wake behavior to 
uncertainty in atmospheric parameters. The 
resulting information will be used within the 
Project to estimate feasibility and benefits of 
various concepts of operation, and outside of 
NASA to define weather system requirements. 
This work will be performed in collaboration 
with tasks to identify and assess alternate 
operational concepts to (1) define the metrics 
of interest in assessing wake model 
performance and (2) provide operational 
concept researchers with expected 
performance of the predictors. Assess 
accuracy, strengths, and weaknesses of 
deterministic wake vortex real-time prediction 
models. Based on parametric studies with 
Large Eddy Simulations (LES), improve real-
time model performance as needed.  

The results define the key parameters needed 
for assessment of wake prediction and 
provides quantification of wake motion and 
decay uncertainty from deterministic wake 
models in terms of these parameters. 
Compare model results against LES results 
and available field data to estimate accuracy 
of predictions for various aircraft types and 
realistic ambient conditions. Estimate the 
range of ambient conditions where vertical 
shear effects may be operationally significant. 
Target values are not appropriate for this 
milestone; the intent is to quantify the state of 
the art in terms relevant to application of wake 
knowledge to alternate operational 
procedures. 

AP.1.C.03 
AP.2.C.03 

AP.2.C.03 
AP.2.C.06 
(concurrent with 
2.C.03) 

AP.1.C.03 4Q09 Assess accuracy 
of wake vortex 
sensor data used 
in wake model 
validation 

Circulation estimation of wakes with current 
generation pulsed LIDAR is challenging and 
field data contains poorly quantified error 
sources complicating model validation. This 
activity will assess the accuracy of these 
LIDARs to measure the circulation (and 
position) of wake vortices of various strengths, 
separations, and aspect angles. 
Characterization will be based on a 
combination of statistical database of wake 
vortex field measurements and modeling and 
analysis of sensor performance given 
numerical wake vortex flow fields. The error 
magnitudes in the sensor data are required for 
(1) assessment of the accuracy of current 
wake predictor models, (2) assessing 
feasibility of alternate concepts for runway 
capacity gains, some of which might require 
wake vortex sensing, (3) determination of the 
suitability of field data circulation values for 
training probabilistic predictor models. 

Statistical assessment of accuracy of 
measuring wake position and strength for 
weak wakes (about 60 m^2/s) to strong wakes 
(about 600 m^2/s) at different aspect angles to 
the LIDAR and in different background wind 
levels. Metrics include mean and variance of 
measurement errors in these conditions. 

New work AP.1.C.02 
AP.2.C.03 
AP.2.C.06 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Dependency Feeds 

AP.1.C.07 4Q11 Develop new 
LIDAR algorithm 

Develop new algorithm, or derivative of 
existing algorithm, for processing LIDAR 
measurements from field experiments to 
accurately determine wake vortex position and 
circulation. 

When processed using the new algorithm, 
LIDAR data from field experiments will provide 
position and circulation values consistent with 
established benchmark cases. 

AP.1.C.02 
AP.1.C.03 

AP.1.C.08 
AP.1.C.09 
AP.2.C.08 
AP.2.C.09 

AP.1.C.08 4Q11 Develop improved 
fast-time model 

From assessment of current deterministic, 
fast-time, wake vortex prediction models, the 
“best” model or ensemble of models will be 
identified to use as the basis for development 
of a probabilistic model. 

Model outputs will be assessed relative to LES 
results and available field data to estimate 
accuracy of predictions for various aircraft 
types and realistic ambient conditions.  

AP.1.C.02 
AP.1.C.03 
AP.1.C.07 

AP.2.C.08 
AP.2.C.09 

AP.1.C.09 4Q13 Wake and 
weather data 
collection for 
robust model 
validation 

Collect high-quality aircraft trajectory, wake 
and operating environment data sets for 
commercial transport aircraft approach, 
landing, takeoff and departure operations to 
use for robust validation of fast-time and 
probabilistic wake models. Data sets will be 
processed and quality checked on an on
going basis during the data collection period. 

Aircraft position, wake location and strength, 
and relevant atmospheric conditions, such as 
wind, temperature, and turbulence at various 
altitudes, will be collected for transport aircraft 
operations into and out of a selected airport 
over a twelve-month period. 

AP.1.C.07 AP.2.C.08 

AP.1.S.03 1Q10 Develop and 
validate surface 
4D trajectory 
model and taxi-
clearance 
monitoring 
algorithm 

Develop surface trajectory prediction/ 
synthesis algorithms and implement software 
into the surface simulation software. 
Uncertainties that will affect the trajectory 
prediction will be identified and sensitivity to 
prediction accuracy will be analyzed. Perform 
validation of predicted trajectories against 
flight data and/or data from simulations. Taxi 
clearance conformance monitoring algorithm 
will also be developed and implemented into 
the surface simulation software. 

Resulting trajectory model predicts aircraft 
trajectories against actual trajectories within 
target tolerance approved by the project PI. 
Validation of the trajectory model will be 
performed based on the validation metrics to 
be developed in the milestone. The initial, 
largely subjective, validation will be updated in 
AP.2.S.10 and AP.3.S.03 as the performance 
of conflict detection algorithms using these 
trajectory models is assessed. 

AP.3.A.01 
AP.3.S.01 

AP.2.S.06 
AP.2.S.11 
AP.3.S.03 
AP.3.S.05 

AP.1.S.04 4Q09 Investigate 
environmental 
constraints for 
Airportal 
operations and 
develop tools to 
provide the 
surface traffic 
scheduler with 
mitigation 
solutions in real-
time 

Research focus is to characterize 
environmental constraints (i.e., aircraft noise 
and emissions) for super-density Airportal 
operations; identify/develop techniques to 
analyze noise/emissions output in real-time 
and provide advisories to reduce the 
environmental impact; and develop software 
interface with the surface traffic scheduler. 

Identifies relevant FAA and JPDO emissions 
metrics, defines which are global constraints 
vs. local constraints, and identifies current 
environmental constraints, and plausible future 
constraint scenarios. Performance of the 
environmental tool will be evaluated, given a 
mitigation option provided by the tool, via 
simulations that compare noise footprints and 
emissions. 

AP.3.A.01 
AP.3.S.01 

AP.2.S.03 
AP.3.S.02 
AP.3.S.04 

Version 2.1 Page 29 December 2008 



Figure 2. SESO Milestone Flow Chart 

FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014

4S01 Integrate and evaluate 4DT-based safe and efficient 
surface operation function 

2S06 Develop and 
evaluate initial aircraft-
based low altitude, runway, 
and taxiway conflict 
detection and resolution 
algorithms 

3S02 Integrate and evaluate surface traffic planning 
algorithms/tools in simulation environment 

3S03 Develop ground-based surface CD&R algorithms 
and integrate with aircraft-based low 
altitude/runway/taxiway CD&R 

1S03 Develop surface 4D trajectory model and taxi 
clearance conformance monitoring algorithm 

2S03 Develop algorithms 
to generate robust 
optimized solutions for 
surface traffic planning and 
control 

1S04 Investigate 
environmental constraints 
for Airportal operations and 
develop tools to provide 
the surface traffic 
scheduler with mitigation 
solutions in real-time 

2S09 Develop basis for 
requirements for 
presenting 4D taxi 
clearances to flight deck 
and perform analysis on 
pilot performance on taxi 
clearance compliance 

2S10 Develop interim aircraft-based final approach, 
runway, and taxiway conflict detection and resolution 
algorithms 

2S11 Assess system performance of varying options for 
4D taxi clearance information to provide a scientific basis 
for future systems requirements for mature surface 
automation 

Surface Optimization 

4D Trajectory and Taxi Clearance 

CD&R 

Simulation/Tool 

2S12 Enhance surface optimization/environmental 
algorithms 

3S05 Evaluate initial surface trajectory-based operations 

3S06 Develop simulation capabilities for evaluation of integrated surface/SORM algorithms 

3S07 Integrate 4D taxi clearance compliance and A/C 
based CD&R 

3S08 Integrate surface trajectory-based operations with 
flight deck technologies 

3S09 Conduct field evaluation of initial 
surface trajectory based operations 
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Figure 3. CADOM Milestone Flow Chart 

FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014
4C01 

Assessment of 
integrated suite 

1C03 Assess accuracy of 
WV sensor data used in 
wake model validation 

2C06 Develop wake vortex predictor that provides 
probabilistic estimates of wake location 

1C02 Assess sensitivity and accuracy of current real-time 
wake vortex models and improve performance as 
needed. 

Runway Management 

Wake Modeling 

3C10 Safety and rare 
events assessment 

3C05 Initial evaluation of 
optimized integrated 
surface and 
arrival/departure 
operations 

2C04 Develop initial RCM and 
arrival/departure balancing algorithms 
(single runway at single airport) 

2C10 Extend RCM and 
arrival/departure 
balancing algorithms to 
single airport with 
multiple runways 

2C11 Extend RCM and 
arrival/departure 
balancing algorithms to 
multiple airports with 
multiple runways 

NWRA Contract 

SORM NRA-Derived Contract 

3C11 Evaluation of 
integrated surface and 
arrival/departure 
operations with multiple 
runways at a single 
airport 

3C12 Evaluation of 
integrated surface and 
arrival/departure 
operations with multiple 
airports and multiple 
runways 

3C13 Evaluation of 
integrated surface and 
arrival/departure 
operations tools in 
representative environment 

2C09 Dynamic aircraft wake spacing tool development 

1C07 Develop new lidar algorithm 

1C08 Develop improved 
fast-time model 

2C08 Develop PDFs for 
probabilistic wake model 

1C09 Wake and weather data collection for robust model 
validation 

3C14 Integration of 
dynamic wake spacing 
into arrival/departure 
operations tools 

3C09 Develop coordinated 
air/surface Airportal conops for 
single-airport capacity 
enhancement 
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Figure 4. AMI Milestone Flow Chart 

FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014

Systems Analysis & Engineering 

Integrate Metroplex and Airport Ops 

Human/Systems Integration 

NEW – 3A08 (from CADOM 3C02). 
Identify key airport capacity constraint 
factors and sensitivities to different factors 
(e.g., demand) according to airport 
demand forecasts 

4A01 Initial validations of Airportal super-density 
concept elements 

NEW - 4A02 Evaluation and analysis integration.  Annual deliverables (Q3): integrated assessments (AS, AP, NRA, & JPDO) for portfolio impact 
recommendations. FY10-14. 

AMI 

3A06 Conduct intermediate benefits analysis of Airportal 
solutions for capacity and safety enhancement 

2A07 Determine research issues that are a critical path to 
Airportal metroplex capabilities. 

3A04 Develop intermediate Airportal 
Metroplex operational concepts, 
including Airportal functions, 
requirements, and procedures 

2A10 Develop human/automation information requirements and decision-
making guidelines for human-human and human-machine delegation of 
Airportal decision making. 

2A04 Development and initial validation of Human Performance Model(s) 
for Airportal operations 

3A05 Integration of Airportal human performance 
model with Airportal modeling and simulation 
capabilities 

3A07 Guidelines for shared 
decision-making in the Airportal 
environment 

NEW - 4A03 Validation of integrated Metroplex ops.  Annual deliverables 
(Q4): FY2011-2013 

3A03 Define baseline 
performance expectations 
and metrics for Airportal 
operations, including 
regional airports 

2A03 Develop preliminary 
functional allocation 
(roles/responsibilities) among 
system users and automation 
technologies 

3A12 Develop integrated Metroplex operational 
concepts 

4A04 Assess the system-level impacts of integrated 
Metroplex operational concepts 
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Figure 5. NextGen-Airportal Project 10-year Roadmap 
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1.3.3 Internally/Externally Tracked Milestones 
The Airportal Project is tracking the following milestones as a Key Milestone, Integrated Budget 
and Performance Document (IBPD) Milestone, supporting an Agency Performance Goal (APG), 
or as Program Assessment and Rating Tool (PART) measures. Key milestones are tracked 
externally to the Project but are not an IBPD, APG, or PART milestone. Milestone numbers are 
with reference to version 1.0 of the PIP. See crosswalk in Appendix E for milestone change 
descriptions between versions 1.0 and 2.0. Changes to PIP version 1.0 Key Milestones are noted 
in parentheses. 
Key Milestones (Ref. Spreadsheet authored by Barry Sullivan, “ASP MS Status BTS1.xls” Sept 
2007): 
AP.2.C.02 (FY08) - Catalog and assess alternatives for reduced in-trail separation (merged into 
milestone AP.2.C.03) 

AP.2.A.01 (FY08) - Identify and describe constraints that need to be communicated between the 
Airportal Project (SESO & CADOM) and the ASDO/Airspace Project to enable seamless 
transition (rolled into AMI milestone AP.3.A.03) 

AP.2.S.06 (FY09) - Develop and evaluate initial aircraft-based low altitude, runway, and taxiway 
CD&R algorithms 

AP.4.S.01 (FY11) - Integrate and evaluate 4D trajectory-based safe and efficient surface 
operation function 

AP.4.C.01 (FY11) - Assessment of an integrated suite of Airportal concepts and technologies 
needed to mitigate operational constraints to achieving the single-airport contribution to 
NextGen capacity goals 

AP.4.A.01 (FY11) - Initial simulation(s) of integrated sets of Airportal super-density concept 
elements and capabilities 

IBPD/PART Milestones (Ref. Spreadsheet authored by Barry Sullivan, “ASP MS Status 
BTS1.xls” Sept 2007): 
The Airspace Program Plan describes a PART 2009 key performance measure to “test taxi route 
optimization algorithms in fast-time simulations”. The Airportal Project contribution to this 
PART measure is AP.2.S.03 (FY09) - Develop algorithms to generate robust optimized solutions 
for surface traffic planning and control. 
The Airspace Program Plan describes a PART 2011 key performance measure to “validate initial 
super-density concepts, to include a set of culminating experiments to understand and validate 
key Airportal contributions to super-density operations.”  The Airportal contribution to this 
measure is milestone AP.4.A.01 (FY11). 
The Airspace Program Plan describes a PART 2016 key performance measure beyond the 
planning horizon of the Project, to “develop and demonstrate future airportal concepts, 
capabilities, and technologies that will enable air traffic service providers to provide major 
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increases in air traffic management effectiveness, flexibility, and efficiency...”  Linkage to the 
Airportal Project will be defined during the next update to the Project 10-year roadmap. 
Supporting APG Milestones: 
AP.2.S.03 contributes to milestone APG 9AT06: “Develop algorithms to generate robust, 
optimized solutions for surface traffic planning and control. Evaluations will include benefits in 
both nominal and off-nominal conditions under increased Airportal traffic density and consider 
environmental constraints and aircraft operator schedule preferences.” The metrics and exit 
criteria of AP.2.S.03 do not explicitly discuss evaluation in off-nominal conditions, integration 
with environmental modeling, nor collaborative (aircraft operator preferences) ATM aspects. 

1.3.4 Work Breakdown Structure 
Text removed from External Release version of Project Plan 

2 PROJECT IMPLEMENTATION 
2.1 Resources 
Text removed from External Release version of Project Plan 

2.1.1 FTE & WYE 
Text removed from External Release version of Project Plan 

2.1.2 Procurement 
Text removed from External Release version of Project Plan 

2.1.3 Facilities and Laboratories 
The Airportal Project will utilize NASA simulation facilities and laboratories in  FY09 and FY10 
in support of research objectives. A complete list of required or potentially required facilities and 
labs is shown in Appendix A. Requirements for use in FY10 and beyond will be determined 
during the preceding year of Project execution and adjusted as needed to reflect new knowledge 
and changes in available resources. 

Table 6. NextGen-Airportal FY09-14 Resources 

Text removed from External Release version of Project Plan 

2.2 Management 
2.2.1 Organizational Structure 
The Airportal Project management team consists of a Principal Investigator (PI), Project 
Manager (PM), and Project Scientist (PS). The management team is supported by a group of 
research and programmatic professionals. Each of the three RFAs are guided by an Associate 
Principal Investigator (API), who are responsible and accountable to the PI for supporting the 
technical content and the task plan contract execution of their respective RFAs. Figure 6 
illustrates the Airportal management structure. The PI and PS, with input from the APIs, define 
the goals, objectives, and requirements for the Project. The APIs assist the PI and PS with the 
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planning and execution of the Project’s research objectives. A detailed description of these roles, 
and other supporting roles within Airportal, is provided in Appendix B.  

Figure 6. Project Management Structure 

NextGen-Airportal Project 
Principal Investigator: Leighton Quon
Project Manager: John Koelling
Project Scientist: Mike Madson

Safe and Efficient 
Surface Operations 

(SESO) 

API: Yoon Jung   

• Trajectory-based automation                                      
technologies to optimize  
ground operations                                                   

• 4D taxi clearances and 
conformance 

• Runway incursion prevention                                          

Coordinated Arrival and 
Departure Operations 

Management 
(CADOM) 

API: Paul Stough

balancing
 • Runway scheduling and  

     • Super Density Operations  
(SDO) - enabling wake 

prediction science 
  • Capacity of individual  

runways and multiple-
runway systems 

Airportal and Metroplex
 Integration 

(AMI) 
API: Dell Ricks, Acting

   • System analysis of airport 
constraints and benefits 
• Human/System 
Integration, Human 

Performance Modeling 
  • Metroplex & regional 

systems 

2.2.2 Project Reporting and Reviews 
Reporting and reviews with the Airportal Project and ASP include scheduled telecons, and 
internal and external technical peer reviews. Below are the reporting and review requirements 
defined for the Project. 

Reporting: 
• Weekly telecons that include the PI, PM, PS, APIs, APMs, and other Project support 

staff as required. Project-related near-term and strategic planning, issues, and actions 
are discussed during these telecons. 

• Weekly ASP telecon that includes participation of the PI, PM, and PS from the 
Airportal and Airspace Projects. Program-level strategic issues and near-term actions 
are discussed during these telecons. 

• Weekly ASP Business Telecons that include participation of the ASP PIM, and the 
Project PM, APM and Program Analyst. Program-level business issues and reporting 
are covered during these telecons. 
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• Weekly Airportal Business Team Telecons that include participation of the Airportal 
PI, PM, APMs, and Center Resource Analysts. Project and Program-level business 
issues and reporting are covered during these telecons.  

• Weekly Project status reports are provided to Center management. 
• The PI, PM, and PS from the Airportal and Airspace Projects will meet periodically 

to discuss common issues and inter-Project coordination and collaboration. Technical 
planning and coordination between Project APIs will be conducted as required. 

Reviews: 
• Quarterly ASP reviews of the Project are prepared by the PI and PM for presentation 

to the ASP Program Director (PD). These reviews are the primary source of 
information used by the PD in the program’s quarterly review with the ARMD 
Associate Administrator (AA). Mid-year and year-end reviews of the Airportal 
Project will be presented by the PI to the ARMD AA directly. These reviews will be 
provided to the ASP PD for comment prior to presentation to the ARMD AA. 

• Technical peer reviews (internal and/or external) will be held annually. The schedule 
for, and the content of, these reviews will be will be determined by ASP and ARMD. 

2.3 Controls and Change Process 
The processes for documenting milestone completion and for change control in ASP and its 
Projects are hierarchical. The ASP Program Plan is the agreement and top-level document that 
describes the program, and is the controlling document for program content and management. 
The Program Plan is submitted by the PD and the Center Directors for approval by the ARMD 
AA. The Airportal PIP is the agreement between the PI, PM, Center Points of Contact (POCs), 
and the PD for ASP. The PIP documents the technical plan, milestones, deliverables, schedules, 
resource management approach, etc., to ensure successful delivery of technical products to ASP. 
Milestone completion constitutes the delivery of technical products from the API to the PI or PD. 

NextGen-Airportal Project Milestone Change  

The process for documenting concurrence and approval of milestone changes is as follows: 
1. The Milestone Change Form will document the API's request to the PI for approval to 

change any one or more of the following elements of a milestone: 
• Title or description 
• Start or end date 
• Slip of more than one quarter within the fiscal year or any slip from one fiscal 

year to the next. 
• Dependencies 
• Deliverables 
• Metric 
• Exit Criteria 
• Other [as determined by the API/APM] 

2. Reason for change 
3. Description of change 
4. Impact of change 
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The API and the APM will develop the form jointly. It will be coordinated with the Project 
Scientist (PS), and submitted to the PI for approval. If the milestone is a Key Milestone, 
Integrated Budget and Performance Document (IBPD) Milestone, supports an Agency 
Performance Goal (APG), or is in the Program Assessment and Rating Tool (PART), the PI will 
obtain the Program Director's approval for the Change. Once the form is signed off, it will go to 
the Project Manager, who will assign a Milestone Change Control Number. A copy of the form 
will then be provided to the Scheduler for any adjustment to the schedule. 

NextGen-Airportal Project Milestone Completion 

The process for documenting concurrence and approval of milestone completion is: 

1.  The Milestone Completion Memo will document the completion of any milestone. It will 
be submitted by the API to the PI and will state briefly how the following was 
accomplished: 

• Exit Criteria 
• Metric met. If not fully met, what part of the metric was met and what is the 

anticipated impact of not fully meeting? 
2.  Applicable reports or supporting documentation will be attached to the memo. (e.g. 

Technical report, simulation report, briefing charts, etc.) 
3.  Any additional information the API might want to provide as FYI to the PI should be 

attached to the memo. 

The API and the APM will develop the memo jointly. It will be coordinated with the PS, and 
submitted to the PI for approval. If the milestone is a Key Milestone, IBPD Milestone, supports 
an APG, or is in the PART, the PI will obtain the Program Director's concurrence in the 
acceptance of the completion of the milestone. Also, if the completed milestone is a Key 
Milestone, IBPD Milestone, supports an APG, or is in the PART, a 2-viewgraph explanation of 
the results will also be required. Once the memo is signed off, it will go to the Project Manager 
for archive. A copy of the memo will then be provided to the Scheduler for any adjustment to the 
schedule. 

2.4 Risk Management 
Airportal will utilize the NASA Continuous Risk Management process as its approach to risk 
management. As part of the Project’s approach to managing risk, the Project has developed a 
Continuous Risk Management Plan, Version 1.1, dated November 2008. The Project will 
consider its approach to managing risk to be successful if APIs and RMs accomplish the 
identification and resolution of risk issues prior to impact on research tasks or Project outcomes. 
As an enhancement to this process, the project also tracks technical risk by milestone.  Research 
findings sometimes indicate original milestone schedules or deliverables are inconsistent with 
desired outcomes.  Milestones at risk of delay, or not delivering on original metrics are tracked in 
a similar manner as the project or program management risks.  While tracking technical risks, the 
risk manager will conduct monthly risk meetings to track progress and provide assistance with 
mitigation of the risks to enhance likelihood of outcome success.   
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2.5 Acquisition Strategy 
The Project’s acquisition strategy for addressing the air traffic management R&D needs of 
NextGen is compliant with ARMD policy and is guided by the following: 

• Maintaining NASA’s core capabilities in ATM research to the extent practical within 
resource guidelines 

• A full and open NASA Research Announcement (NRA) is used as the means to 
solicit innovative proposals in key research areas that complement NASA expertise. 
One of the main objectives of the NRA investment is to stimulate close collaboration 
among NASA researchers and NRA award recipients to ensure effective knowledge 
transfer. Each year the Airportal Project has a minimum required funding level it 
must meet with NRAs. Beyond FY11 the NRA will be required to perform research 
activities for which in-house expertise may not be available. These awards will also 
help strengthen the research capabilities that are of interest to NASA within the 
recipient organizations and institutions. Table 7 identifies the NRA subtopics that 
have been awarded to date, and new subtopics currently being prepared. 

• Emphasis on the use of Space Act Agreements (SAA) to collaborate with industry, 
and to establish partnerships with other government agencies (FAA, DoD, DoT, etc.) 

• Project support for tasks to integrate research tasks such as technical writing for 
operational concepts, or for tasks not suitable for NRAs such as code development, 
and use of non-NASA facilities will be exempt from the NRA requirement. The use 
of existing performance-based in-house contracts to support research activities 
described above for tasks not suitable to NRAs is expected throughout the life of the 
Project. 
New requirements, or unforeseen events and circumstances will require Project 
adjustments that may involve acquisitions not planned at this point. In all cases, full 
and open competition will be observed. 
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Table 7. Current NRA Subtopics 

NRA Subtopic Awardees/Status 

Modeling of Environmental Constraints in 
Surface Traffic Optimization 

Metron Aviation (Thompson) - Modeling 
Environmental Factors In Surface Traffic 
Optimization 

Airspace Super-Density Operations and 
Airportal Metroplex 

Georgia Tech (Clarke) - Characterization of 
and Concepts for Metroplex Operations 

Mosaic ATM (Atkins) - Investigating the 
Nature of and Methods for Managing 
Metroplex Operations 

George Mason Univ. (Donohue) - Metroplex 
Operations 

Surface Traffic Optimization in the Presence of 
Uncertainties 

SJSU (Wei) - Integrated Approaches for 
Surface Traffic Optimization in the Presence of 
Uncertainties 

Georgia Tech (Clarke) - Surface Traffic 
Optimization in the Presence of Uncertainties 

Constraints to Achieving Airportal Capacity 
Requirements 

LMI (Hasan) - Integrated Analysis of Airportal 
Capacity and Environmental Constraints 

Enabling super-dense operations by advancing 
the state of the art of real-time wake vortex 
modeling 

Northwest Research Asso (Delisi) – Enabling 
Super-Dense Operations by Advancing the 
State of the Art of Fast-Time Wake Vortex 
Modeling 

Functional allocation between humans and 
machines in the future airport environment 

Cooperative effort with IIFDT Project. Aptima, 
Inc. (Schurr) – Airportal Functional Allocation 
Reasoning (AFAR) 

SA Technologies, Inc. (Endsley) – A 
Predictive Tool for ProAACTIVE Airportal 
Operations 

Human Performance Model Building and 
Validation 

SSO briefed 10/30; expect awards by Jan-Feb 
2009 

Surface Trajectory Prediction and Taxi 
Conformance Monitoring 

SSO briefed 10/30; expect awards by Jan-Feb 
2009 

NextGen Runway Configuration Management 
and Arrival/Departure Runway Balancing 
(RCM and ADRB) 

SSO briefed 10/30; expect awards by Jan-Feb 
2009 
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2.6 Partnerships and Agreements 
The Airportal Project will seek partnerships with industry, universities, JPDO, and other 
government agencies in research related to Airportal goals and objectives. Early involvement of 
these entities, combined with frequent input, will be necessary throughout the development and 
validation of the NextGen concepts and research. The development of system-level capabilities 
and integrated systems is a Level 4 effort that is appropriate for collaboration with industry 
partners and other government agencies. Airportal will consider the following when assessing 
potential collaborations: 

•  Collaborations are established only when there is significant benefit to NASA and its 
constituencies (aerospace community, aerospace industry, academia, and ultimately 
the tax-payer). 

•  Once the collaboration is established, the results can be appropriately disseminated 
and validated through a peer-review process. 

Additional guidelines to be considered: 
•  Is the collaboration suitable for NASA to pursue? 

- Does the collaboration create a significant benefit to NASA, the airspace 
community, and the U.S. taxpayer? 

- Does the collaboration help advance and disseminate knowledge and technology?

 •  Dissemination and publication rights  
- Is the result of the collaboration in a form that can be peer-reviewed?  
- Have we ensured that restrictions for data distribution do not prevent the 

advancement of knowledge in the specific discipline? 
Currently, Airportal is in the process of finalizing and establishing several partnership 
agreements. An annex to a non-reimbursable SAA with Aviation Communication and 
Surveillance Systems (ACSS) has recently been finalized to support NextGen concepts for 
runway incursion prevention, and with Boeing Commercial Aircraft (BCA) for non-reimbursable 
agreements related to wake vortex data sets for radar detection feasibility studies. Initial 
discussions are underway with Boeing Commercial Airplane for potential non-reimbursable 
agreements related to airport surface operations and wake vortex data sets for radar detection 
feasibility studies. Table 8 shows the current status of Airportal SAAs. 

Table 8. Current Non-Reimbursable Space Act Agreements 
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Company Title NASA 
Office 

Status 

Aviation Communication 
and Surveillance Systems 

Collaborative Research in the Area 
of ADS-B and Other Technologies 
Required for the Next Generation 
Air Transportation System 

LaRC Signed March 2008 

Annext to Aviation 
Communication and 
Surveillance systems 

Joint Runway Incursion Prevention 
Research 

LaRC Signed March 2008 



Company Title NASA Status 
Office 

Boeing Commercial Access to Surface Operational Data ARC Early draft and 
Airplanes (North Texas Facility negotiations 

(NTX)/SODAA)) 
Boeing Phantom Works Wake Vortex Numerical CFD Data LaRC Signed October 2008 

for Boeing Assessments of Wake 
Detection Radar Feasibility 

2.7 Knowledge Dissemination 
The Airportal Project will disseminate research results to the greatest extent practicable in as 
timely a manner as possible. The quality of the technical work performed in the Project will be 
assessed against milestone metrics through informal and formal Airportal management reviews, 
and peer internal and external reviews. Technical publications, peer-reviewed journal articles, 
and invited papers and presentations will quantify the level of technical dissemination of 
Airportal research. As an added source of knowledge dissemination, Airportal will establish a 
public website for the posting of relevant research reports and presentations. This strategy aligns 
with the ARMD objective of advancing knowledge in the fundamental disciplines of aeronautics, 
and is in keeping with the Space Act of 1958 that requires NASA to “provide for the widest 
practicable and appropriate dissemination of information concerning its activities and the results 
thereof.” 
Future programs and projects benefit from the knowledge and understanding gained during the 
formulation, implementation, and execution of past and current programs and projects. Lessons 
learned will be documented and shared with other ARMD projects. Documented lessons learned, 
when appropriate, will be shared with Center and Headquarters’ Systems Management Office or 
Chief Engineer’s Office. 

3 TASK PLANNING (MILESTONE RECORDS) 
Current task planning and the preparation of Milestone Records for the Airportal project is 
focused on FY09 and FY10 research. The objective of developing the Milestone Records is to 
define the detailed requirements, work, resources, labs, major facilities, and task deliverables, to 
conduct Airportal research in FY09 and FY10. The APIs and APMs, working with Research 
Managers (RM) and facility managers, developed task plans for their respective RFAs. The 
Milestone Records document the research to be conducted and the resources estimated to 
accomplish the work. As such, they will be the contract between the APIs, RMs, and the PI. 
Updated task planning for FY10 and FY11 will take place during the 4th quarter of FY09, at 
which time the Airspace and Airportal Projects will have continued to coordinate their research 
efforts. 
NOTE: Milestone Records for the three RFAs are included as work within this Project Plan in 
Appendix G. They have been evaluated for overall resource compliance with the Project budget, 
and technical evaluations for Project integrity and resource balancing across the RFAs are 
currently being performed. Any changes to the Milestone Records will be coordinated through 
the API, APM, and appropriate RMs. 
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Appendix A. Detailed Resources and Facility/Laboratory Use 

Table 9. Facility/Lab Requirements for FY09-10 

RFA Facility/Laboratory Center Milestone(s) 
SESO Cockpit Motion Facility (CMF) LaRC AP.2.S.06 

Human-Centered Systems Lab 
(HCSL) 

ARC AP.2.S.09 

Surface Management System (SMS) 
Lab 

ARC AP.3.S.02 

Virtual Airspace Simulation 
Technology – Real-Time (VAST-
RT) Lab 

ARC AP.3.S.02 

NASA/FAA North Texas Research 
Station (NTX) 

ARC AP.1.S.03, 
AP.1.S.04, 
AP.2.S.03, 
AP.3.S.02 

CADOM NASA North Texas Research Station 
(NTX) 

LaRC AP.2.C.04 

NASA Super Computers LaRC AP.1.C.02, 
AP.1.C.03, 
AP.2.C.06 

AMI No requirements for FY09 

Facility and lab requirements for FY09 and beyond for fast-time, real-time, and HITL 
evaluations will be assessed during Project re-baselining in late FY09.  

The Integration Flight Deck (IFD) and Research Flight Deck (RFD) are specific simulation cabs 
within the Cockpit Motion Facility (CMF). 
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Appendix B. Airportal Project Roles and Responsibilities 

Principal Investigator (PI) working with Associate Principal Investigators (API): 
• Responsible and accountable to the Program Director, Airspace Systems (AS) for the 

planning (technical and resource) and execution of the Project – signs Project Plan 
contract with Project Manager (PM) and Center POC 

• Works with the PM to plan and execute the Project Plan 
• Works with a Project Scientist (PS) to ensure integrity and soundness of the technical 

plans 
• Provides guidance to the Associate Principal Investigators (API) for the development of 

the technical plans 
• Reviews Project performance 
• Works with the PM to ensure budget and schedule support research requirements 
• Works with the PS to ensure technical plans align with technical priorities 
• Works with PS, APIs to ensure appropriate technical progress toward Project goals 
• Facilitates partnership opportunities (e.g. NRA, RFI, SAA) 
• Interfaces with all AS Projects to integrate research requirements as appropriate 
• Insures technical excellence within the Project 
• Ensures high quality technical papers and presentation 
• Ensures multiple viewpoints are considered in recommending technical direction 
• Represents the Project externally 
• Seeks collaboration opportunities with industry and academia 
• Identifies opportunities to transfer Project technologies and solutions 
• In consultation with the PD, recommends international collaborations 
• Insures the Project is aligned with JPDO NextGen requirements 

Project Manager (PM) working with Associate Project Managers (APM): 
• Responsible and accountable to the PI for the planning and execution of the Project – 

signs Project Plan contract with PI and Center POC 
• Reviews Project fiscal performance 
• Facilitates partnership opportunities (e.g. NRA, RFI, SAA) 
• Works with the APMs to monitor Project Plan cost and schedule 
• Interacts with AS program office to ensure soundness of Project budget and schedule 
• Provides resource and schedule risk mitigation recommendations to the PI to enable 

research success 
• Establishes business practices to be followed by the Project team 
• Leads configuration control process of Project documentation 
• Advises the PI in areas of his/her technical expertise 

Project Scientist (PS) working with Principal Investigator (PI): 
• Serves as the technical authority and is responsible and accountable to the PI for the 

technical integrity of the technical plans 
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• Each Project is staffed by one PS to insure technical excellence across the breadth of the 
Project. 

• Provide technical input to facilitates partnership opportunities (e.g. NRA, RFI, SAA) 
• Supports the cross-Project integration to leverage synergistic and complimentary research 

within the Program 
• Leads the NASA Research Announcement (NRA) and Small Business Innovation 

Research (SBIR) Processes to integrate innovative, high-risk ideas from academia and 
industry. At the direction of the PI, the PS may delegate to the APIs the responsibility to 
lead these processes in their research areas. 

Associate Principal Investigator (API) working with their Research-matrixed team (to 
include the Research Manager): 

• Responsible and accountable to the PI for supporting the technical content and the task 
plan contract execution of the topic area – signs task plan contracts with APM and 
Research Manager/Facility Manager, concurrence with PI 

• Delegates task plan execution of the topic area to the APM 
• Lead the development of the technical plan 
• Manage the technical progress; report status to PI and PS 
• Evaluate the results of the technical plan 
• Resolve technical issues within the technical plan and provide recommendations to the PI 

and PS for redirection based upon lessons learned 
• Provide modifications to the technical requirements of current task plan as required or 

agree on alternate resolution, working with the Research Manager and APM  
• Serve as subject matter expert giving technical advice to PI, PS, and PM as required 
• Leads formulation and selection of NRA topics for his/her research area when delegated 

by the PS 

Associate Project Manager (APM) working with the PM and across Centers with business 
teams: 

• Responsible and accountable to the API for supporting the task plan contract execution 
across Centers - signs task plan contracts with API and Research Manager, concurrence 
with PI 

• Manage implementation task plan cost and schedule, and workforce allocations 
• Resolve resource barriers (e.g. procurement acquisitions, funding flow) 
• Resolve schedule burdens (e.g. facility access) 
• Provide recommendations for efficient and effective task execution based upon 

constraints; work with PM, PI, PS, and API to modify implementation requirements to 
address progress impediments of a technical nature; work with PM and PI to modify 
implementation requirements to address progress impediments of a resource (i.e. dollars, 
personnel, facility) nature 

Research Manager: 
• Accountable to the API to support the task plan contract implementation at their Center - 

signs the task plan contracts with the API and APM, concurrence PI 
• Creates an environment to encourage technical excellence 
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• Develops skills and capabilities in their personnel to support ARMD programs 
• Provides workforce and facilities to implement the task plan contract 
• Monitor task implementation to achieve a level of awareness of subordinates work and 

technical objectives of the specific task plan 
• Monitoring should provide insight to success and impediments of progress requiring 

Program and Center coordination 
• Monitoring should enable insight to technical questions that may result in a Center ITA 

process 
• Monitoring functions will include approval of purchase requests, travel orders, 

WebTADS, and award of contracts/tasks (e.g. PBC) as defined within the task plan 
contract 

• Resolve issues of an internal nature (i.e. facility use conflicts, workforce challenges, etc.) 
with the Center POC and notify APM 

• Modify technical implementation as a result of API decision; work with API and APM to 
modify task plan contract if appropriate 

• Resolve implementation impediments with the APM; work with API and APM to modify 
task plan contract if appropriate 

Researchers, technicians, scientists, and support personnel day-to-day responsibilities: 
• Accountable to the API/APM for execution of the research in support of the task plan 

contract 
• Highlight any imposed execution impediments to the Research Manager and API for 

resolution 
• Resolve technical impediments with the API and Research Manager 
• Resolve implementation impediments with the APM and Research Manager 
• Participate in technical forums, conferences to share knowledge gained within execution 

of the Project 
• Publish technical peer reviewed papers 
• Understand overall task plan motivation and propose ideas/alternatives to improve task 

and Project quality and impact 
• Enable, through communication, the Research Manager to maintain a level of awareness 

of research activities 

Business Team: 
Works with the PM to provide Project reporting and analysis of resources (i.e. workforce and 
dollars) and schedule. All of the Business Team members are assigned directly to the Projects. 
The roles below describe functions important to Project operations. Within a given Project, 
several of these roles may be filled by a single individual. Full discretion is vested in the PM to 
determine how this will be done in the best interest of the Project. Team consists of the following 
(only the Resource Analyst is a full FTE per Project): 
- Resource Analyst: Assists in budget development, service pool, and workforce planning 

across all Centers. Tracks Project(s) budget. Provides timely budget & workforce analysis 
detail as requested by the PM/APM. Assists PM/APM in identifying budget and workforce 
issues and timely issue resolution. Assists in the development of POP/phasing plans and is 
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involved in all phases of budget cycle. Works closely with Center Chief Financial Officer 
(CFO) office. 

- Scheduler: Provides Project schedule as requested by the PM/PI. Implements schedule 
changes. Provides advice on schedule improvements. Solicits necessary data from Project 
personnel for schedule development and updates. Maintains up-to-date schedule. 

- Risk Manager: Develops resource and schedule risk management strategies and makes 
recommendations to the PM to enable research success.  

- External Agreements and Intellectual Property Manager: Oversees NRA process 
including recruitment of reviewers, assignment of reviewers to proposals, proposal 
evaluations (individual and consensus), final recommendation to PI, coordination with HQ 
for re-guideline of NRA funds according to location of Technical Monitors, tracking award 
commitments/obligations/accruals. Works with Technical Monitors to gather status 
information. Also, tracks existing SAAs and facilitates initiation of new SAAs and works to 
ensure agreements adhere to NASA IP guidelines. Provides support to all ASP Projects 
regarding Intellectual Property (IP) issues. Provides IP guidelines and recommendations for 
external agreements. Ensures publication rights for NASA. 

- Project Operations: Provides support to the Project Leadership team including maintaining 
and archiving Project documentation. Provides configuration control of critical Project 
documentation. Provides and/or coordinates support for responding to ARMD actions to 
Projects. Serves as primary assistant to PM. 

Assumptions: 
• API and PS report to the PI; API may support more than one Project and may or may not 

be full-time on ARMD Projects. API and PS must be committed at least half-time to the 
Project. 

• PM and PS report to the PI 
• APM reports to the PM and supports one or more APIs 
• Researcher works with the APM to report progress to API, PI, PS, and PM 
• Research Manager (i.e. Branch Chief, Division Chief) supervises the Researcher  
• Center POC office may supervise the Research Manager 
• API and APM may be supervised by the Research Manager but are not directly 

supervised by the Center POC 
• API and APM cannot hold a supervisory position 
• PI, PM, PS are not supervised by the Research Manager or the Center POC 
• PI, PM, PS cannot hold a supervisory position 
• Business Team members are not directly supervised by the Center POC 
• Performance reviews for PI, PM and PS are handled at the Centers with input from the 

PD 
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Appendix C. Acronyms and Abbreviations  

4D Four Dimensional 
4DT 4D Trajectory 
AA Associate Administrator 
ACSS Aviation Communication

Surveillance Systems 
 

ADRB Arrival/Departure Runway
Balancing 

 

AMI Airportal and Metroplex 
Integration 

ANSP Air Navigation Service Provider 
APG Agency Performance Goal 
API Associate Principal Investigator 
ARMD Aeronautics Research Mission

Directorate 
 

ASDO Airspace Super Density 
Operations 

ASP Airspace Systems Program 
ATC Air Traffic Control 
ATIM Airportal Transition and 

Integration Management 
ATM Air Traffic Management 
AvSP Aviation Safety Program 
CADOM Coordinated Arrival/Departure

Operations Management 
 

CD&R Conflict Detection and Resolution 
CFD Computational Fluid Dynamics 
CFO Chief Financial Officer 
CMF Cockpit Motion Facility 
CONOPS Concept of Operations 
CSPR Closely-Spaced Parallel Runways 
DoD Department of Defense 
DoT Department of Transportation 
FTE Full-time Equivalent 
FY Fiscal Year  
HCSL Human-Centered Systems lab 
IBPD Integrated Budget and 

Performance Document 
IFD Integrated Flight Deck 
IIFDT Integrated Intelligent Flight Deck 

Technologies 
IMC Instrument meteorological

conditions 
 

IP Intellectual Property 
IWP Integrated Work Plan 
JPDO Joint Planning and Development 

Office 
LES Large Eddy Simulation  
LIDAR Light Detection and Ranging 
NAS National Airspace System 
NextGen Next Generation Air 

Transportation System 
NRA NASA Research Announcement 
NTX North Texas Facility 
OEP Operational Evolution Plan 
OI Operational Improvement 

PART Part Assessment and Rating Tool 
PBC Performance-Based Contract 
PD Program Director 
PDF Probability Density Function 
PI Principal Investigator 
PIP Project Implementation Plan 
PM Project Manager 
POC Point of contact 
PS Project Scientist 
R&D Research and Development 
RCM Runway Configuration

Management 
 

RFA Research Focus Area 
RFI Request for Information 
RM Research Manager 
RNP Required Navigation Performance 
RTT Research Transition Team 
SAA Space Act Agreement 
SBIR Small Business Innovation

Research 
 

SDO Super-Density Operations 
SESO Safe and Efficient Surface 

Operations 
SLDAST System-Level Design Analysis and 

Simulation Tools 
SMAD System Modeling and Analysis 

Division 
SME Subject Matter Experts 
SMS Surface Management System 
SODAA Surface Operations Data Analysis 

and Adaptation 
SORM System Oriented Runway 

Management 
SSO Source Selection Official 
TBO Trajectory-Based Operations 
TRACON Terminal Radar Approach Control 
VAST-RT Virtual Airspace Simulation 

Technology - Real-time (Lab) 
VLJ Very Light Jets 
VMC Visual meteorological conditions 
WBS Work Breakdown Structure 
WYE Work Year Equivalent 
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Appendix D. Milestone Change Tables 

Table 10. NextGen ATM-Airportal Project Milestones and Metrics 
Airportal Milestones Numbering Scheme  
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Project Level Area Description 

AP 

.4 

.3 

.2 

.1 

S 
C 
A 

Safe and Efficient Surface Operations 
Coordinated Arrival and Departure Operations Management 
Airportal Transition and Integration Management 

Level 4 Milestones 
Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.4.A.01 

IBPD/PART 

4Q11 Initial simulation(s) 
of integrated sets of 
Airportal super-
density concept 
elements and 
capabilities 

Perform a set of culminating experiments to 
quantify system-level dynamics of, and 
measure contributions of key Airportal 
contributions to, metroplex operations. The 
scope of the experiments will include 
multiple airports (and associated terminal 
airspace) within a metropolitan region. Key 
aspects include optimization for taxi 
scheduling and route planning, balanced 
allocation of Airportal resources to maximize 
Airportal productivity in response to arrival, 
departure, and surface traffic demands, 
SESO CD&R, and CADOM and SESO 
contributions to equivalent visual operations. 
Fast-time simulations will be used to 
evaluate the performance of Airportal 
concepts and algorithms. Selected non-
normal and off-nominal situations, including 
system failures, emergency events, and 
weather impacts will be studied. This work 
assesses the foundation for airport and 
terminal planning and scheduling for 
enhanced throughput, and establishes the 
scope for out-year real-time simulation 
experiments. 

Results quantify the benefits of a suite of 
surface, runway, and metroplex operational 
concepts applicable to at least three 
reference airport/metroplex configurations 
that illustrate relevant multiple runway and 
multiple airport constraints, as determined 
by airport studies (AP.3.A.06). Results 
define combinations of concepts and 
technologies required to achieve JPDO 
capacity and efficiency goals or identify 
roadblocks to achieving those goals where 
they may exist. Completion of peer review 
by, and disposition of comments from, the 
JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  throughput (per hour) 
and productivity of the individual and set of 
airports, aggregate measures of taxi delays 
during peak operations, fuel consumption, 
emissions, noise, and rates of 
runway/taxiway conflicts/incidents. The 
outcome is a set of guidelines and modeling 
tools for JPDO use in choosing and 
combining Airportal results to achieve 
specific, metroplex-dependent, NAS-wide 
goals. 

Unchanged.  



Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.4.A.02 4Q14 Evaluation and 
analysis integration.  

Conduct the overarching portfolio 
assessment for the Airportal Project to 
provide decision support information 
regarding the relevance of the Airportal 
portfolio. Integrate empirical and analytical 
results from relevant work done internally 
and the FAA RTT, AS, AP, NRA, and JPDO. 
Integration will be done in a decision support 
framework built FYO9 and presented in an 
annual report that summarizes the relevance 
of the work studied and the possible 
implications on Airportal investments. 

Annual deliverables (Q3): integrated 
assessments (FAA RTT, AS, AP, NRA, 
JPDO) for portfolio impact 
recommendations. An Airportal Project 
system-level document will be created, 
updated annually, and vetted through the 
JPDO and other stakeholders, that identifies 
the Project’s research portfolio, risk-
adjusted benefits analyses, constraint 
analyses, and other concept-related 
information to drive Airportal research. 
Metrics include nature of the impact (benefit 
or constraint) relative to capacity, efficiency, 
and the environment, and whether the 
interaction should affect Airportal research 
tasks. The system engineering aspect of 
this task will be successful if research 
experiments conducted under SESO, 
CADOM, SLDAST, and ASDO employ 
common metrics and demand scenarios, 
and can be directly compared with each 
other and with JPDO efforts during system 
benefits studies. 

New milestone. 
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AP.4.A.03 4Q14 Validation of 
integrated metroplex 
operations. 

Perform a set of culminating studies to 
quantify system-level dynamics of, and 
measure contributions of the interaction of key 
Airportal contributions to, Metroplex 
operations. The scope of the studies+D29 will 
include multiple airports/Metroplexes (and 
associated terminal airspace) within a 
metropolitan region. Key aspects include 
optimization for runway scheduling and route 
planning, balanced allocation of Airportal 
resources to maximize Airportal productivity in 
response to arrival, departure, and surface 
traffic demands, SESO CD&R, and CADOM 
and SESO contributions to equivalent visual 
operations. Fast-time simulations will be used 
to evaluate the performance of Airportal 
concepts and algorithms within the Metroplex. 
Selected non-normal and off-nominal 
situations, including system failures, 
emergency events, and weather impacts will 
be studied. This work assesses the foundation 
for Metroplex and terminal planning and 
scheduling for enhanced throughput, and 
establishes the scope for out-year real-time 
simulation experiments. 

Annual deliverables. Results quantify the 
operational benefits of a suite of surface, 
runway, and terminal-area operational 
concepts applicable to at least three reference 
metroplex configurations that illustrate 
relevant multiple runway and multiple airport 
constraints, as determined by airport studies 
(AP.3.A.06). Results define combinations of 
concepts and technologies required to 
achieve JPDO capacity and efficiency goals or 
identify roadblocks to achieving those goals 
where they may exist. Completion of peer 
review by, and disposition of comments from, 
the JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  throughput (per hour) and 
productivity of the Metroplex, aggregate 
measures of taxi delays during peak 
operations, fuel consumption, emissions, and 
noise. The outcome is a set of guidelines and 
modeling tools for JPDO use in choosing and 
combining Airportal results to achieve specific, 
metroplex-dependent, NAS-wide goals. 

New Milestone. 

AP.4.A.04 4Q14 Assess the system-
level impacts of 
integrated Metroplex 
operational concepts 

Perform a set of culminating experiments to 
quantify system-level dynamics of, and 
measure contributions of key Airportal 
contributions to, Metroplex operations. These 
studies will focus on system level metrics to 
estimate the potential integrated benefit of the 
metroplex concepts. Fast-time simulations will 
be used to evaluate the performance of 
Airportal concepts and algorithms within the 
Metroplex. Selected non-normal and off-
nominal situations, including system failures, 
emergency events, and weather impacts will 
be studied. 

Results quantify the system-level operational 
benefits of a suite of metroplex operational 
concepts. Results define combinations of 
concepts and technologies required to 
achieve JPDO capacity and efficiency goals or 
identify roadblocks to achieving those goals 
where they may exist. Completion of peer 
review by, and disposition of comments from, 
the JPDO Systems Modeling and Analysis 
Division (SMAD) (or equivalent). Metrics 
include impacts on:  system capacity, delay, 
efficiency and safety.  

New milestone. 
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AP.4.A.05 2Q14 Evaluation of 
concepts using 
predictive models 

Perform a study to quantify system-level 
impacts (e.g., capacity) of key Airportal 
concepts. The study will require the 
integration of human performance models 
into analytical simulation tools like those 
used by SLDAST.  The concepts will come 
from CADOM and SESO and may include 
AMI/ASDO metroplex concepts. 

Technical papers quantifying the potential 
benefits of the concepts studied and of the 
integration issues and results of using the 
HPM in the fast-time simulation tools. 
Metrics may include:  potential throughput 
and productivity of the concepts studied, 
aggregate measures of delay, fuel 
consumption, emissions, noise, and rates of 
runway/taxiway conflicts/incidents. The 
metrics reported for the integration of HPM 
into real-time simulations may include: the 
performance advantages/disadvantages, 
the cost savings (projected), and the 
recommended next steps.  The outcome is 
a set of guidelines and modeling tools for 
JPDO use in choosing and combining 
Airportal results to achieve NAS-wide goals. 

New milestone. 

AP.4.C.01 4Q11 Assessment of an 
integrated suite of 
Airportal concepts 
and technologies 
needed to mitigate 
operational 
constraints to 
achieving the single-
airport contribution 
to NextGen capacity 
goals. 

For individual airports of various 
configurations, assess the benefits of the 
various combinations and configurations of 
the multiple concepts developed for surface, 
single-runway, and multiple-runway capacity 
enhancements. 

Airport capacity goal metrics set via system 
studies that define metro-region demand 
and the relative contributions of individual 
airports and multi-airport integration. Metrics 
include maximum potential capacity 
achievable, demand vs. delay 
characteristics, cost/benefit/safety trends 
and relative performance of alternate 
technology configurations. The outcome is a 
set of guidelines for JPDO use in choosing 
and combining Airportal results to achieve 
specific, site-dependent, goals. 

Unchanged. 

AP.4.S.01 4Q11 Integrate and 
evaluate 4D 
trajectory-based 
safe and efficient 
surface operation 
function 

Primary focus for the first year is to develop 
concept of operations of integrated surface 
operation functions including but not limited 
to the functions being developed under 
SESO RFA. System requirements will be 
developed for evaluating surface operations 
functions. The focus of the second year is to 
integrate surface operation functions, 
including taxi/runway scheduling, 
environmental planning function, taxi 
conformance monitoring, aircraft- and 
ground-based CD&R function, and pilot taxi 
clearance display, and evaluate in fast-time 
and real-time simulations where appropriate. 
Human-in-the-loop simulations may include 
both ATC and pilots. 

Metrics include runway throughput, average 
taxi delays at 2x operations, exceedance of 
environmental constraints at increased 
traffic demands, maximum throughput 
available within environmental constraints, 
fuel savings, runway crossing time 
compliance, efficacy of runway incursion 
techniques, and system operator 
acceptance/compliance of taxi clearances. 
Metrics compare simulation findings with 
2005 published operational performance at  
two major airports. Metric targets to be 
established by AMI system analysis studies 
(AP.3.A.03). 

Modified.  Description 
updated to reflect a better 
understanding of the 
appropriate work to perform 
in this L4 milestone.  Metrics 
descoped slightly to account 
for resource limitations. 
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Level 3 Milestones 
Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.A.01 4Q07 Develop initial 
Airportal operational 
concepts, including 
Airportal functions, 
requirements, and 
procedures 

Development of operational concept options 
and considerations for the Airportal 
environment. Concept will include Associate 
Principal Investigator/Principal 
Investigator/Project Scientist (API/PI/PS) 
concurrence, integration of API concept 
additions, and coordination/integration with 
Airspace project ConOps. 

Concepts include alternatives for operations in 
each of the Airportal domains of gate, ramp, 
taxiway, runway, and terminal airspace which 
are consistent with and add detail to the high-
level NextGen ConOps, and show 
consideration of opportunities enabled by 
NextGen capabilities such as RNP, 4D
trajectory based operations, and shared 
situational awareness. Appropriate references 
are provided to point to relevant research 
results (by NASA, FAA, industry, and 
academia) in constraints and operational 
concepts to help determine the degree to 
which individual concepts have been studied 
and aid detailed future project planning. 

Completed. 

AP.3.A.02 2Q08 Conduct initial 
operational concept 
analyses for 
research portfolio 
management 
decision making 

Primary research to indicate "risk-adjusted 
potential benefits" of the areas of opportunity 
for NASA Airportal research. 

Results describe risk-adjusted potential 
benefits of each concept identified by 
AP.3.A.01 to include the potential benefit 
mechanisms and conditions under which the 
benefits might be realized. 

Completed. 

AP.3.A.03 1Q09 Define baseline 
performance 
expectations and 
metrics for Airportal 
operations, including 
regional airports 

Primary research to focus on literature review 
to gain understanding of baseline 
performance and relevant metrics with 
consideration for range of equipage, and use 
of regional airports. The baseline is 
envisioned as being a representation of the 
current system, but could include aspects of 
early NextGen concepts as appropriate. 

The results will identify at least two 
quantitative metrics for capacity, safety, and 
throughput. The performance expectations will 
be expressed in terms of the 2005 OEP 
metrics, as well as any additional metrics 
identified based on results from AP.3.A.01 
and AP.3.A.02, and expert technical input 
from the Airportal APIs.. References are 
provided as well as a gap assessment of the 
literature. 

Delayed.  1Q delay due to 
time required to get LMI 
NRA contract in place. 

AP.3.A.04 3Q11 Further develop and 
model intermediate 
Airportal Metroplex 
operational 
concepts, including 
Airportal functions, 
requirements, and 
procedures 

Development of operational concepts of use 
for the Airportal environment including 
consideration of the interaction with the 
airspace and regional operations (metroplex). 
The concepts will feature the project's 
technical area contributions in the context of a 
concept of operations that addresses the 
overall set of Airportal problems with 
consideration for alternative concept (solution) 
approaches. The work will also build off of the 
concepts identified by the Metroplex NRAs 
(AP.2.A.07). 

Concepts include alternatives for operation in 
each of the Airportal domains of gate, ramp, 
taxiway, runway, and terminal airspace which 
are consistent with, and add detail to, the 
high-level NextGen CONOPS, and show 
consideration of opportunities enabled by 
NextGen. Peer review of concepts and design 
studies will be conducted with the JPDO. 
Results will address the peer review 
comments. i 

Rescoped. Now includes 
metroplex-level operational 
concept development 
(previously developing 
“Airportal” operational 
concepts). 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.A.05 1Q12 Integration of 
Airportal human 
performance model 
with Airportal 
modeling and 
simulation 
capabilities 

Human performance modeling requirements 
will be ascertained from the simulation 
requirements within Airportal and Airspace. 
Integration of the human performance 
capabilities with the Airportal capabilities 

Airportal human performance model software 
is interfaced with other airport simulation 
capabilities, and software interfaces are 
tested. Validation of the HPM itself to be 
described by AP.2.A.04. Human performance 
models will improve the fidelity of simulations 
as well as provide cost reductions and 
efficiencies through the use of fast-time 
simulations instead of human-in-the-loop 
simulations. 

Delayed.  Delayed start 2Q 
due to delayed start for 
AP.2.A.05. 

AP.3.A.06 3Q11 Conduct 
intermediate benefits 
analysis of Airportal 
solutions for 
capacity and safety 
enhancements 

Final update of concept/benefits analyses to 
capture the project's "risk-adjusted" potential 
benefit contribution to the NextGen capacity, 
flexibility, efficiency, and safety goals. 
Additional considerations will include how 
Airportal Project‘s capabilities may impact 
Airspace Project capabilities and benefits. 
Collaboration with JPDO and related FAA 
activities to maximize leveraging of relevant 
tools, analyses, and results.  

Results include analysis of solution concepts 
identified by 2Q09 within SESO, CADOM, and 
AMI and consider, at a minimum, the factors 
of capacity, efficiency, and environmental. 
Analysis considers the frequency of 
occurrence of the conditions that enable the 
benefit to accrue. A peer review by, and 
disposition of comments from, the JPDO 
SMAD (or equivalent) is completed. 

Unchanged.  Start date 
moved up to 2Q09 – no 
change to end date. 

AP.3.A.07 1Q11 Guidelines for 
shared decision-
making in the 
Airportal 
environment 

Define protocols and sharing of key 
information to enhance collaborative decisions 
(e.g., pilot-controller, tower-ramp/dispatch, 
controller-TFM, surface-tower-terminal, etc.) 

Protocols include potential future scenarios of 
candidate NextGen changes as well as 
communications between pilots and 
controllers. This work will be done in close 
coordination with those planning the 
cooperative decision making OI at the JPDO. 
Report includes descriptions of decision-
making roles and communication processes 
among multiple operators in a dynamic 
environment, and protocols to enhance 
collaborative decision-making process. 

Delayed.  1Q delay due to 
extension of AP.2.A.10 
timeline 

AP.3.A.12 4Q12 Develop integrated 
Metroplex 
operational concepts 

Development of integrated operational 
concept options and considerations for 
metroplex environments. Concepts will include 
those from Airspace and Airportal (including 
the NRA results) as well as those in the JPDO 
CONOP. 

Concepts include alternatives for operations in 
a metroplex which are consistent with and add 
detail to the high-level NextGen CONOP, and 
show consideration of opportunities enabled 
by NextGen. Concepts worked will have 
overlap with the other AP concepts and the 
output will focus on the integration issues and 
the implications on the Airportal portfolio. 
Appropriate references are provided to point 
to relevant research results (by NASA, FAA, 
industry, and academia) in constraints and 
operational concepts to help determine the 
degree to which individual concepts have 
been studied and aid detailed future project 
planning. 

New Milestone. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.A.13 3Q14 Interface design and 
evaluation, training, 
and procedures for 
HITL simulations 
(CADOM & SESO) 

Create interface concepts using human 
factors guidelines and standards, integrate 
concepts with existing functionality and future 
concepts likely to be fielded, iteratively 
evaluate the integrated interface concepts 
according to user abilities, performance and 
workload. 

Report to include required training and 
procedures to use the interface concept, and 
CADOM- and SESO-specific requirements for 
models and part-task studies using test 
prototype.  (prototype to be built by CADOM- 
or SESO-funded vendor). 

New milestone. 

AP.3.A.14 2Q14 Development, 
integration and 
validation of 
predictive models 
into evaluation tools 

Predictive models of operators and their 
interactions will be developed to constrain the 
scope of HITL system simulations.  During 
development, predictive operator models will 
be integrated with the SESO and CADOM 
system environment and decision support 
tools. Integrated models will then be 
iteratively evaluated. 

Report to describe predictive model validation 
procedure and evaluation results. 

New milestone. 

AP.3.C.01 4Q08 Develop concepts 
for runway 
configuration 
management and 
arrival/departure 
runway balancing 
and assess the 
potential benefits 

Literature searches, and interviews with key 
researchers and authorities to develop a list of 
concept options for improving the throughput 
of runways and associated ground operations 
by managing the selection of active runways 
and the sequencing, scheduling, and 
assignments of arriving and departing aircraft 
to runways. Both runway to taxiway and 
runway to airside coordination should be 
considered. Provide an initial quantitative 
assessment of the potential benefits, required 
operational capabilities and/or equipage, and 
safety issues to guide further study or detailed 
assessments. 

Results identify runway configuration 
management and arrival/departure balancing 
concepts (at least three) for capacity or 
efficiency increases by managing the 
selection of runways and the assignment, 
scheduling, or sequencing of aircraft to or 
from single-runways or multiple-runways on a 
single airport. Results provide initial estimates 
of quantitative benefits, or more detailed 
benefits if available from prior research. 
Appropriate references are provided to point 
to relevant research results (by NASA, FAA, 
industry, and academia) to help determine the 
degree to which individual concepts have 
been studied and aid detailed future project 
planning. Implications for management of 
aircraft on the surface and in the terminal/en 
route domains are specified. The results also 
show consideration for opportunities enabled 
by NextGen capabilities. 

Completed. Final 
documentation being 
reviewed by Project. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.A.08 4Q09 Identify key airport 
capacity constraint 
factors and 
sensitivities to 
different factors 
(e.g., demand) 
according to airport 
demand forecasts 

Identify key airport capacity constraints, and 
quantify and rank their impact on Airportal 
operations. Consider factors such as 
meteorological conditions, runway 
configuration, gates, surface operations, noise 
and environment. Conduct a combination of 
literature searches, interview with leading 
analysts, and system studies or simulations to 
identify the major constraints to achieving 
Airportal capacity and identify the relative 
criticality of each constraint based on the 
number of airports affected, frequency of 
impact at those airports, and relative NextGen 
demand forecasts at those airports. Airportal 
capacity goals can only be achieved by 
considering the airport infrastructure as a 
system. The NextGen capacity gains do not 
imply equal gains at every airport. Some may 
only be capable of increasing capacity 10% to 
50% of current rates while other 
(underutilized) airports may need to increase 
by factors of 3 to 5. Understanding the options 
available and the most beneficial concepts 
and technologies to study will require an 
estimate of the NextGen demand growth at 
individual metropolitan areas, and the 
estimated airport infrastructure and attributes 
at and near that area. This study will leverage 
FAA forecasts and prior NASA demand 
modeling to assess potential future growth 
scenarios and identify the greatest future 
capacity gaps. Results will be used to guide 
the CADOM research portfolio and to enable 
targets to be set for specific contributions to 
overall capacity. 

Results shall tabulate the airports’ primary 
capacity constraints relative to the other 
constraints expected to dominate as primary 
constraints are mitigated. The results should 
also provide the forecast demand at each 
airport through 2025, uncertainty factors in 
this forecast, and the current and expected 
fleet mix (small, large, heavy). The difference 
between demand and capacity at each of 
these airports will be defined. Key constraint 
results will include at a minimum description of 
criticality of gate availability, taxi constraints, 
single runway capacity for arrival and 
departure, constraints due to runways that 
interfere with each other (converging or 
parallel), coupling between arrivals and 
departures or runway crossings during taxi, 
constraints due to loss of capacity or runway 
utilization as the weather condition varies, 
terminal airspace design constraints, and 
operational factors that introduce non-physics 
based inefficiencies (for example separating 
aircraft from airspace rather than from aircraft 
to simplify traffic complexity). Results will be 
used to guide the Airportal research portfolio 
and to enable targets to be set for specific 
contributions to overall capacity. 

New milestone. Work 
transferred from CADOM 
milestone AP.3.C.02. Work 
slipped 1-year due to delay 
in start of LMI NRA work, 
and to better-align with the 
timeline of the NRA work. 

AP.3.C.05 4Q10 Initial evaluation of 
integrated systems 
for optimizing 
automated surface 
operations and 
arrival/departure 
operations 

Evaluation includes initial integrated Airportal 
traffic flow management through fast-time 
simulations. Initial system integrates Airportal 
capacity-enhancing capabilities (e.g. 
optimized surface operations & improved 
runway operations) with decision support 
capabilities (e.g. arrival/departure balancing). 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with first generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and to feed system 
studies to define future research. 

Extended. Completion date 
extended to end of FY 2010. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.C.09 2Q11 Develop coordinated 
air/surface Airportal 
concept of 
operations for 
single-airport 
capacity 
enhancement 

Develop terminal and airport configuration 
techniques for nominal operations based on 
surface optimization, runway balancing, 
coupled runway constraint mitigation, and 
wake vortex separation. Research integrates 
results from SESO and CADOM for single-
airport optimization and feeds AMI metroplex 
optimization. 

Results provide requirements for interfacing 
concepts, information exchange, and 
operational procedures developed within the 
Project for culminating experiments to be 
conducted by CADOM and ATIM AMI. 
Successful completion of Requirements 
Review. 

Unchanged. 

AP.3.C.10 4Q11 Assess potential 
shortcomings of 
proposed Airportal 
concepts using 
safety 
methodologies for 
rare events and 
blunders 

Enable Airportal system level concept 
assessments by developing the 
methodologies and algorithms to assess 
safety for concepts that may be inhibited by 
provision for very rare events, for example the 
30 degree blunder constraints to CSPR 
approaches. Provide a risk based (Safety 
Management System compatible) 
methodology for assessing safety risk of 
proposed Airportal concepts. Identify potential 
means or strategies for collecting and 
analyzing field data to assess the frequency of 
rare events. 

Results provide a tabulation of rare events 
that may govern or inhibit specific Airportal 
concepts and the estimated probability of 
each rare event taking place. Specific metrics 
to be identified during concept development 
activity AP.2.C.03. 

Delayed.  Start slipped one 
quarter to 1Q11. This work 
follows completion of 
AP.3.C.05 evaluation. 

AP.3.C.11 4Q11 Evaluation of 
integrated surface 
and arrival/departure 
operations with 
multiple runways at 
a single airport 

Evaluation of Airportal traffic flow 
management through integrated simulation of 
operations incorporating runway configuration 
management of a single airport with multiple 
runways, arrival/departure balancing across 
the active runways, and optimized surface 
operations capabilities developed by SESO 
RFA. ASDO-developed arrival management 
capabilities may be incorporated or may be 
emulated. AMI-developed human operator 
interface may be incorporated. 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with second generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and to guide 
further development of SORM algorithms. 

New Milestone. 

AP.3.C.12 4Q12 Evaluation of 
integrated surface 
and arrival/departure 
operations with 
multiple airports and 
multiple runways 

Evaluation of Airportal traffic flow 
management through integrated simulation of 
operations incorporating runway configuration 
management for multiple proximate airports 
with multiple runways, arrival/departure 
balancing across the active runways, and 
optimized surface operations capabilities 
developed by SESO RFA.  ASDO-developed 
arrival management capabilities may be 
incorporated or may be emulated. AMI-
developed human operator interface may be 
incorporated. 

Metrics include average taxi delay reduction 
and airport throughput increase under a range 
of traffic density with third generation 
integrated operations. Results to be used to 
determine issues associated with 
surface/runway integration and metroplex 
operations, and to identify needs for further 
development of SORM algorithms. 

New Milestone. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.C.13 4Q13 Evaluation of 
integrated surface 
and arrival/departure 
operations tools in 
representative 
environment 

Airportal traffic flow management tools will be 
assessed in the context of other tools and 
systems being used by traffic flow managers 
and flight crews. 

Impacts of adverse weather conditions and 
variations in traffic flow mix and rate will be 
assessed for multi-runway operations at a 
representative airport.  Evaluation may be 
performed at a cooperating airport or through 
high-fidelity simulation. 

New Milestone. 

AP.3.C.14 4Q14 Integration of 
dynamic wake 
spacing into 
arrival/departure 
operations tools 

Dynamic wake spacing tool is integrated into 
arrival/departure operations decision support 
tools with prototype user interface. 

Dynamic aircraft wake spacing will be factored 
into arrival stream scheduling with sufficient 
lead-time for controller to position aircraft for 
approach and landing.  Airport throughput and 
surface operations will be compared with and 
without dynamic wake spacing. 

New Milestone. 

AP.3.S.01 4Q08 Develop baseline 
tools for surface 
operations data 
analysis  

Database application software will be 
developed to analyze the large amount of 
operational data originating from different 
sources including surveillance systems, 
simulations, and decision support systems. 
The tool extracts information regarding 
individual aircraft such as Out-Off-On-In 
(OOOI) times and runway crossing time. The 
tool also provides aggregate surface traffic 
information such as the number of operations 
on each runway within specified time intervals. 

Validation of derived data against independent 
data sources (e.g., Aviation System 
Performance Metrics);; subjective evaluation 
of usability of developed tools by subject 
matter experts. Validation methods/targets for 
derived data to be defined by 3Q08 to 
potentially include review by Subject Matter 
Experts (SME)  

Completed.  End date 
moved to 4Q08 due to 
descope (Phase 3 SODAA 
SBIR not funded by the 
Project; requires only one 
plug-in feature). 

AP.3.S.02 4Q10 Integrate and 
evaluate surface 
traffic planning 
algorithms/tools in 
fast-time simulation 
environment 

Integration of taxi planning, runway schedule, 
environmental model, and surface operations 
data analysis into a simulation environment. 
Test optimized taxi routes meeting departure 
schedule constraints. The departure scheduler 
provides optimal schedule as input to taxi 
solution. Taxi optimization solution generates 
time-based taxi routes that minimize overall 
taxi delays and maximize runway throughputs. 
Conduct real-time simulations to evaluate the 
benefits in both normal and off-normal 
conditions. 

Via simulation to show the ability to manage 
up to 2x traffic demand scenarios with taxi 
delays similar to the baseline (1x throughput 
without optimization). Results of this milestone 
will be used to determine the utility of this 
optimization approach. Metrics include 
average taxi delay reduction, throughput 
increase, environmental impacts, and fuel 
efficiency under increased Airportal traffic 
density. The performance improvement will be 
assessed by subject matter experts presented 
with the same 1X and 2X traffic-demand 
scenarios. Results are used to feed benefits 
analysis and trade studies to assess potential 
utility of taxi route optimization 

Delayed.  Start delayed 1Q. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.3.S.03 4Q11 Develop ground-
based surface 
CD&R algorithms 
and integrate with 
aircraft-based low 
altitude/runway/taxiw 
ay CD&R 

Primary focus for the 1st year is to develop 
ground-based surface CD&R algorithms. 
Primary focus for the 2nd year is to integrate 
aircraft-based solution of low 
altitude/runway/taxiway (CD&R) and ground-
based taxi conformance monitoring and 
CD&R solution. False, nuisance, and missed 
alert rates will be determined as function of 
key parameters such as equipage and time 
horizon. Human-in-the-loop simulations are 
necessary in order to evaluate the 
effectiveness of CD&R advisories. 

Metrics include false, nuisance, and missed 
alert rates of conflict detection (for 
runway/taxiway incursion) via simulations. 
Assess time-to-conflict at detection of the 
conflict. Errors in surveillance data should be 
considered. Human factors analysis results in 
pilot/controller evaluation on alerting and 
resolution advisories. The targets for 
acceptable rates for false, nuisance, and 
missed alerts will be determined through 
RTCA SC-186 WG1. 

Modified.  Adds task for 
ground-based CD&R 
algorithm development from 
AP.2.S.07. 

AP.3.S.05 4Q12 Evaluate initial 
surface trajectory-
based operations 
with ATC in the loop 

Integrate, evaluate surface traffic algorithms 
(e.g., taxi and runway management), and 
conduct real-time simulations with controllers 
in the loop. In the first phase, SMS provides 
taxi sequence advisories and clearances to 
the Ground controller, and takeoff sequence 
to the Local controller. In the second phase, 
SMS provides 4D taxi clearances to the 
Ground controller and runway takeoff 
sequence to the Local controller. The taxi 
conformance monitoring function displays 
alerts to controllers when an aircraft deviates 
from cleared taxi paths or fails to meet 
temporal requirements. 

SME acceptance of traffic advisories. 
Performance of surface operations in terms of 
taxi delay and throughput with traffic demands 
increased up to 2X. 

New milestone. 

AP.3.S.06 4Q13 Develop simulation 
capabilities for test of 
integrated surface 
and SORM 
algorithms 

The primary focus is to develop and 
implement software infrastructure (within 
SMS) required for integration of algorithms for 
runway configuration management and 
arrival/departure runway balancing. The 
algorithms will be furnished by CADOM 
milestones. 

Acceptance by PI and PS. New milestone. 

AP.3.S.07 4Q13 Integrate 4D taxi 
clearance 
compliance and 
aircraft-based CD&R 

Conduct piloted simulations to evaluate 
performance of integrated flight deck 
technologies of 4D taxi clearance compliance 
displays and conflict detection and resolution 
for runway/taxiway incursions. 

Pilot acceptance of 4D taxi clearances, alerts, 
and advisories generated by the aircraft-
based taxi clearance and CD&R algorithms. 
Pilot performance of taxi clearance 
compliance (e.g., time of arrival errors). 

New milestone. 

AP.3.S.08 4Q14 Integrate surface 
trajectory-based 
operations with flight 
deck technologies 

Conduct human-in-the-loop simulations to 
evaluate integrated surface traffic 
management, taxi conformance, pilot 4D taxi 
clearance compliance, and both ground- and 
aircraft-based CD&R technologies. Distributed 
simulations combining a cockpit simulator and 
ATC simulator with SMS may be used. Test 
scenarios will include both current operations 
and NextGen demand/fleet mix scenarios. 

SME acceptance of traffic advisories, cockpit 
displays and alerts. Performance of pilot 
clearance compliance (e.g., time of arrival 
errors) with traffic demand increased up to 2X. 
Performance measure of surface operations 
(e.g., taxi delay, throughput). Performance 
measure of taxi conformance and CD&R 
algorithms (e.g., false, nuisance, missed alert 
rates) 

New milestone. 
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AP.3.S.09 4Q14 Conduct field 
evaluation of initial 
surface trajectory-
based operations 

Develop concept of operations and 
requirements for the initial field evaluation of 
surface trajectory-based operations. Conduct 
a shadow mode field evaluation of surface 
operations that consist of surface taxi/runway 
management, taxi conformance monitoring, 
and ground-based surface CD&R. 

Controller acceptance of traffic advisories and 
alerts. Measure controller workloads in 
performing tasks 

New milestone. 
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Level 2 Milestones 
Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.A.03 2Q09 Develop preliminary 
functional allocation 
(roles/ 
responsibilities) 
among system users 
and automation 
technologies 

Develop candidate roles and responsibilities 
for system users and automation technologies 
in interim Airportal environment. 

Identified roles and responsibilities address 
the Airportal surface domain, related ANSP 
functions, and a plausible range of allocation 
between humans and automation and 
between ANSP and aircraft. This is a risk 
reduction milestone and results will be refined 
or added to by ongoing assessments of 
alternatives within SESO and CADOM. 

Delayed.  1Q delay due to 
time required to get LMI 
NRA contract in place. 

AP.2.A.04 1Q11 Development and 
initial validation of 
Human performance 
model(s) for Airportal 
operations 

Development of relevant HPM capabilities that 
may be leveraged for Airportal/surface 
experimental applications. Existing HPM 
capabilities will be enhanced/extended to 
support project studies. Determination of 
human-in-the-loop and fast-time model data 
necessary to insure successful comparison for 
the initial model validation, and available for 
Airportal project to utilize. Validation of the 
model to include comparison to other fast-time 
models and to human-in-the loop data where 
available to the project. 

Report to document enhancements to existing 
HPMs in creation of models for appropriate 
Airportal decision makers (e.g., controllers, 
pilots, airline operators). Concurrence of APIs 
that models will meet their simulation needs 
and are ready to begin validation phase. Initial 
validation determines the extent to which the 
HPM has a predictive ability that is sensitive to 
airportal-relevant behaviors, with clearly 
characterized assumptions. Metrics against 
which to assess performance will be defined 
in collaboration with the end-user APIs by 
1Q10 with concurrence by the Project PI, 
potentially including review by SMEs that the 
simulation provides a suitable representation 
of human performance. 

Extended. Milestone 
extended 2Q due to project 
delay in developing and 
posting NRA solicitation, 
and length of NRA award 
process; extended an 
additional 3Q for task 
inherited from AP.2.A.05. 

AP.2.A.07 1Q10 Determine research 
issues that are a 
critical path to 
Airportal metroplex 
capabilities 

Determination of the capabilities and key 
research issues to addressing metroplex 
Airportal issues. Where appropriate, determine 
what data requirements and methods exist 
from Airportal operations for enabling safe and 
efficient regional airport usage (e.g. runway 
configuration or parallel runway operations). 

Key research areas address at least the 
research issues identified by the JPDO R&D 
Plan, issues associated with weather 
disruptions, airport configuration changes, and 
traffic density implications of increasing the 
utilization of regional airports, and results of 
Airspace Project metroplex research tasks. 
Results demonstrate consideration of 
advanced NextGen operational capabilities. 
Concepts explored will feed the development 
and validation of unique Airportal concepts 
dealing with the dense metroplex operations. 

Unchanged. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.A.10 4Q10 Develop 
human/automation 
information 
requirements and 
decision-making 
guidelines for 
human-human and 
human-machine 
delegation of 
Airportal decision-
making 

Definition of minimum information and 
performance levels for humans and machines 
for safe and productive Airportal operations. 
Includes consideration of transition issues 
between Airportal and ASDO (in Airspace 
Project) as well as transitional issues 
associated with evolving NextGen 
transportation system. Develop interim 
human-machine roles/responsibilities for 
advanced concepts. Focus on surface, wake, 
and separation tool enhancements and non-
normal situations, including recommended 
roles for humans and machines to provide 
maximum safety/productivity. 

Report to include info requirements for human 
operators and automation technologies, D-M 
guidelines based on info requirements, and 
issues impacting transition between Airportal 
and Airspace. Guidelines will consider and 
enable the NextGen transitional period. 
Identified guidelines address Airportal surface 
domain, and related ANSP functions. This is a 
risk reduction milestone; results will be refined 
or added to by ongoing assessments of 
alternatives within SESO/ CADOM. Identified 
roles/responsibilities address all Airportal 
operational domains, and all advanced 
concepts proposed within SESO/CADOM and 
consistent with the NextGen ConOp. At least 
two plausible alternate distributions of roles 
are defined along with associate benefits and 
disadvantages of those distributions. 

Extended.  Timeline 
extended by 4Q to account 
for length of NRA award 
process (2Q) and absorption 
of work from AP.2.A.11 
(2Q). 

AP.2.A.12 4Q12 Develop design 
requirements for 
collaborative 
operations in the 
metroplex 
environment 

Define protocols for information sharing in a 
metroplex environment, identify critical 
transition points between metroplex airports 
and between Aiportal and Airspace 
environments, and identify critical information 
needs that must carry through these transition 
points. 

Report to include design requirements for 
automation technologies to support 
collaborative decision-making, coordination of 
action, and information-sharing among 
relevant human an automate agents.  
Protocols to include potential future scenarios 
describing critical information flow, 
communication, and decision-making 
processes necessary to ensure safe and 
efficient metroplex usage. 

New milestone. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.C.03 

IBPD/PART 

Contributes 
to APG 
9AT06 

4Q08 Catalog and assess 
alternatives for 
reduced in-trail 
separations and for 
enabling various 
closely-spaced 
parallel runway and 
converging/inter
secting runway 
arrival/departure 
concepts 

Literature searches, and interviews with key 
researchers and authorities to develop a list of 
concept options for improving the acceptance 
rate of individual, converging, intersecting, and 
closely-spaced parallel runways (CSPR) with 
less than 2500 foot centerline spacing to 
arriving and departing aircraft. Include 
consideration of JPDO NextGen capabilities in 
RNP and 4D Trajectory Based Operations, 
wake vortex, blunder detection, and 
consideration of emerging equivalent visual 
operations capabilities. Examples of concepts 
include displaced thresholds to operate 
smaller aircraft above the glide slope of larger 
aircraft (High Approach Landing System), 
dynamic wake vortex constraints, aircraft 
sequencing to avoid unfavorable arrival pairs, 
4D trajectories to prevent conflicts during 
possible crossing missed approaches, land 
and hold short operations in low visibility 
conditions, and other concepts. Provide an 
initial qualitative assessment of the potential 
benefits, required operational capabilities, and 
safety issues to guide further study or detailed 
assessments. Conduct Monte Carlo analysis 
to identify trades between safety and benefits 
in a parametric study of converging and CSPR 
concepts that include NextGen capabilities for 
precise aircraft delivery. The trades will 
consider various runway configurations, 
aircraft delivery precision, assumptions about 
blunder protection, wake constraints, and 
aircraft pairing/speed schedule uncertainties. 

Results identify at least 10 alternate concepts 
for reduced in-trail separation and increased 
capacity on closely-spaced parallel, 
converging, and intersecting runways. At least 
five of the concepts must require little or no 
active wake vortex prediction. The results 
show consideration for opportunities enabled 
by NextGen capabilities. Results specify initial 
estimates of potential throughput increases, 
benefit mechanisms, estimated availability of 
the concepts (e.g.; VMC or IMC only, low-
visibility only, for heavy aircraft only...), aircraft 
equipage or RTSP capabilities, and safety 
issues. Implications for management of 
aircraft on the surface and in the terminal/en 
route domains are specified. Appropriate 
references are provided to point to relevant 
research results. 

Completed.  Modified to 
incorporate in-trail 
separation (AP.2.C.02), 
VMC-IMC differences 
(AP.3.C.04), and EVO 
(AP.3.C.06) and scope of 
assessments reduced to 
enable completion by end 
4Q08. Final documentation 
being reviewed by Project. 

AP.2.C.04 2Q10 Develop initial airport 
runway configuration 
management and 
arrival/departure 
balancing algorithms 

Research provides initial algorithms (1) to shift 
the runway configuration management 
process from one that is reactive to pro-active, 
integrating weather information, traffic 
demands, airline preferences, and controller 
workloads to cue operational decision making, 
and (2) to optimize the flow and distribution of 
arriving and departing aircraft across an 
airport’s active runways, improving resource 
utilization. Algorithms identify high-capacity 
solutions within the solution space of possible 
airport operations. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by subject matter 
experts (SME) in the same scenarios and by 
comparison to the estimated theoretical 
maximum throughput values (considering no 
uncertainties or unused slots). The target for 
the initial algorithm is performance at least 
equal to an experienced SME. 

Extended. Completion 
extended to mid FY 2010 to 
reflect addition of runway 
configuration work 
(AP.2.A.06 and AP.3.S.08), 
limitations of in-house 
workforce, and time required 
to utilize NRA process to 
supplement in-house work. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.C.06 4Q10 Develop wake vortex 
predictor that 
provides probabilistic 
estimates of wake 
location 

Develop probabilistic estimates of wake 
location. Develop probability density functions 
(PDFs) of wake behavior and use field data to 
train models. Conduct this training initially 
using only wake position due to suspect 
quality of the circulation values in existing field 
data. Incorporate circulation values once 
accuracy has been estimated by AP.1.C.03 
and as improved quality data becomes 
available from ongoing international field 
studies. Evaluate relative contributions of 
various error sources (initial wake conditions, 
atmospheric data, and wake sensor accuracy) 
using combinations of LES case studies and 
assessments of accuracy of deterministic 
models (AP.1.C.02) and accuracy of wake 
sensors (AP.1.C.03) to generalize results to 
applications using different sensors than were 
employed in prior field studies. 

Defined confidence intervals (confidence 
levels for spatial accuracy of prediction as a 
function of wake age, wind values, generating-
aircraft weight range, and ground proximity). 
Confidence bounds validated via separate 
data sets, new data sets that may become 
available from FAA field tests. Validation 
extent is contingent upon availability of new 
data sets. 

Delayed.  Start of major 
work delayed to FY 2009, 
and completion to end of FY 
2010, pending completion of 
NRA process to supplement 
in-house effort. 

AP.2.C.08 4Q11 Develop PDFs for 
probabilistic wake 
model 

Develop PDFs of wake vortex characteristics 
using existing lidar measurements for 
combination with best deterministic model(s) 
to produce probabilistic model. 

Resulting probabilistic model will output, for 
any given time and location, the probability of 
a wake of a certain strength existing. 

New milestone. 

AP.2.C.09 4Q13 Dynamic aircraft 
wake spacing tool 
development 

Using probabilistic fast-time wake model, 
develop decision support tool for adjusting 
aircraft wake avoidance spacing based on the 
particular aircraft involved and atmospheric 
conditions. 

Decision support toll will provide 
recommended aircraft spacing based on wake 
avoidance with sufficient lead-time for 
controller to position aircraft for approach and 
landing. 

New milestone. 

AP.2.C.10 2Q11 Extend RCM and 
arrival/departure 
balancing algorithms 
to single airport with 
multiple runways 

System Oriented Runway Management 
algorithm capabilities for runway configuration 
management and combined arrival/departure 
runway management will be extended to 
address airport configurations that have 
multiple runways. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by subject matter 
experts (SME) in the same scenarios and by 
comparison to the estimated theoretical 
maximum throughput values (considering no 
uncertainties or unused slots). The target for 
the initial algorithm is performance at least 
equal to an experienced SME. 

New milestone. 

Version 2.1 Page D-16 December 2008 



Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.C.11 2Q12 Extend RCM and 
arrival/departure 
balancing algorithms 
to multiple airports 
with multiple 
runways 

System Oriented Runway Management 
algorithm capabilities for runway configuration 
management and combined arrival/departure 
runway management will be extended to 
address proximate airports that have multiple 
runways. 

Metrics include airport throughput and/or total 
aircraft delays with a fixed demand during 
steady state weather conditions and during 
wind shifts requiring runway configuration 
changes. Benefit is validated by comparing 
throughput to that produced by subject matter 
experts (SME) in the same scenarios and by 
comparison to the estimated theoretical 
maximum throughput values (considering no 
uncertainties or unused slots). The target for 
the initial algorithm is performance at least 
equal to an experienced SME. 

New milestone. 

AP.2.S.03 4Q09 Develop algorithms 
to generate robust 
optimized solutions 
for surface traffic 
planning and control 

The research focus is to develop system 
architecture and algorithms to generate 
optimized solution(s) for surface traffic 
planning and control including taxi routes and 
runway schedule, to allow surface throughput 
gains with little or no increase in delays. The 
solution will cover the entire domain of surface 
operations including ramps, taxiways, and 
runways. The objective is to increase runway 
throughput and taxi efficiency while satisfying 
system constraints. Uncertainties in surface 
operations need to be identified and analyzed 
qualitatively and quantitatively. The algorithms 
must be robust so that they will work efficiently 
in the presence of various uncertainties. Both 
deterministic and stochastic optimization 
approaches will be explored. Computational 
performance requirements for real-time 
applications will be investigated. 

For each optimization solution method 
developed, solve for surface traffic planning 
problems for at least two major airports for 
both current-day traffic demand and future 
demands (e.g., 2x). Compare efficiency 
metrics (e.g., taxi delays, runway queue 
lengths) and runway throughput for each 
solution method. Compare robustness of the 
solutions against uncertainties. Goal is to 
demonstrate increased runway throughput 
and improved surface movement efficiency 
while satisfying identified system constraints.  

Extended.  End date 
extended one quarter (to 
4Q09) to align with NRA 
schedule. Task added for 
modeling and quantification 
of uncertainties in surface 
traffic (merged from 
AP.1.S.02) 

AP.2.S.05 4Q08 Development of a 
simulation 
environment to 
evaluate 
performance of 
surface traffic 
algorithms 

This milestone is to develop requirements and 
software to provide a high-fidelity real-time 
surface traffic simulation capability to evaluate 
surface algorithms in real-time. The software 
development requires integration of existing 
surface model (e.g., SMS) and aircraft target 
generation capability. The simulation software 
will be developed using a plug-in architecture 
to provide flexibility in evaluating various 
surface algorithms.  

Quantitative and qualitative assessment of  
simulation data against actual traffic data 
(e.g., taxi delay, aircraft in the queue) from 
several operational scenarios. Document 
reports the variance in simulation outputs.  

Completed. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.2.S.06 3Q09 Develop and 
evaluate initial 
aircraft-based low 
altitude, runway, and 
taxiway (CD&R) 
algorithms 

Expand aircraft-based algorithm to detect 
conflicts at low altitude (currently TCAS and 
runway incursion prevention system does not 
generate alerts in this area). Develop aircraft-
based algorithm for taxiway conflict detection. 
Develop conflict resolution advisory system 
(directive alerts) for low altitude, runway, and 
taxiway conflicts. Algorithms will be developed 
for multiple vehicle types while considering 
current traffic levels. 

Metrics include false, nuisance, and missed 
alert rates, and time-to-conflict at detection for 
runway/low altitude/taxiway conflicts via 
piloted simulations. The targets for acceptable 
rates for false, nuisance, and missed alerts 
will be determined through RTCA SC-186 
WG1. 

Descoped. The 
development of target POD 
and PFD not pursued. 

AP.2.S.09 4Q09 Develop basis for 
requirements for 
presenting 4D taxi 
clearances to flight 
deck and perform 
analysis on pilot 
performance on taxi 
clearance 
compliance 

Conduct medium-fidelity piloted simulations to 
explore pilot performance with varying levels 
and options for 4D taxi information 
presentations. Analyze taxi-conformance data 
to establish a basis for surface automation 
system requirements. This milestone will be 
performed in coordination with the IIFDT 
project. 

Metrics of interest in pilot conformance include 
time error at significant waypoints (runway or 
taxiway intersections), pilot workload or errors 
in secondary tasks, and incidents of incorrect 
turns or taxiway selection. Results to be used 
to assess benefits of 4D taxi concepts and 
information presentation options. Target 
benefits include improved system 
performance (decreased departure queue 
size), decreases in taxi time from efficiencies 
in 4D taxi operations, and decreases in fuel 
burn and emissions from these improvements. 

Unchanged. 

AP.2.S.10 4Q11 Develop interim 
aircraft- CD&R 
algorithms 

Enhance aircraft-based low altitude, runway, 
and taxiway CD&R algorithms based on initial 
evaluations. Expand algorithms to enable 
accurate CD&R for expected NextGen 
capacity demands (up to 3 times current 
levels). 

Metrics include false, nuisance, and missed 
alert rates, and time-to-conflict detection for 
runway/low altitude/taxiway conflict via Monte 
Carlo simulations, at a minimum. Errors in 
surveillance data should be considered. The 
targets for acceptable rates for false, 
nuisance, and missed alerts will be 
determined though RTCA SC-186 WG1. 

Descoped. The 
development of target POD 
and PFD will not be 
pursued. 

AP.2.S.11 4Q11 Assess system 
performance of 
varying options for 
4D taxi clearance 
information to 
provide a scientific 
basis for future 
systems 
requirements for 
mature surface 
automation 

Conduct medium-fidelity piloted simulations to 
evaluate surface automation concepts for 4D 
taxi. 

Metrics of interest in pilot conformance include 
time error at significant waypoints (runway or 
taxiway intersections), pilot workload or errors 
in secondary tasks, and incidents of incorrect 
turns or taxiway selection for varying level or 
options of automation interface. 

Unchanged. 
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AP.2.S.12 4Q12 Enhance surface 
optimization/ 
environmental 
algorithms 

The research focus is to refine surface traffic 
optimization algorithms and environmental 
algorithms developed in the previous 
milestones (AP.2.S.03, AP.1.S.04). 

For each optimization solution method 
developed, solve for surface traffic planning 
problems for at least two major airports for 
both current-day traffic demand and future 
demands (e.g., 2X). Compare efficiency 
metrics (e.g., taxi delays) and runway 
throughput for each solution method. 
Compare robustness of the solutions against 
uncertainties. 

New milestone. 
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Level 1 Milestones 

Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.1.A.01 2Q08 Identification and 
initial assessment of 
Airportal human/ 
automation roles and 
responsibilities 
critical to advanced 
concepts 

Primary research into human-automation problems. 
Leverages advances in applications outside of 
Airportal, and builds on lessons where roles and 
responsibilities were reallocated among decision-
makers and automation to maximize productivity 
and safety. A cognitive task analysis of current 
Airportal operations will leverage prior work to 
define an appropriate baseline for exploring new 
allocations of roles/responsibilities for advanced 
concepts. Research will also examine varying 
levels of automation, including the possibility of a 
mixed human/machine role, and requirements for 
future decision-making roles. 

Identified roles and responsibilities 
address the Airportal surface domain and 
proposed NextGen operational 
capabilities. Results will be updated 
(AP.2.A.101) as research matures in 
advanced surface and runway/terminal 
operations. 

Completed. 

AP.1.C.01 4Q08 Assess and 
characterize current 
airport decision 
processes and 
information 
requirements 
involved in balancing 
arrival/departure 
operations 

Research operational issues and decision 
processes currently involved in determining the 
balance between arrival and departure operations, 
which may change as NextGen capabilities are 
introduced. Determine current state-of-the-art and 
identify research opportunities for supporting the 
NextGen vision. 

Define options for use of runway 
balancing for improving airspace 
operations and for improving surface 
operations. Metrics include information 
types, sources, users, and confidence.  

Completed. 
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Milestone 
Number 

Program 
Year 

Title Description Metrics Disposition 

AP.1.C.02 4Q09 Assess sensitivity 
and accuracy of 
current real-time 
wake vortex models 
and improve 
performance as 
needed 

Assess accuracy of real-time wake predictor 
models and sensitivity of wake behavior to 
uncertainty in atmospheric parameters. The 
resulting information will be used within the project 
to estimate feasibility and benefits of various 
concepts of operation, and outside of NASA to 
define weather system requirements. This work will 
be performed in collaboration with tasks to identify 
and assess alternate operational concepts to (1) 
define the metrics of interest in assessing wake 
model performance and (2) provide operational 
concept researchers with expected performance of 
the predictors. Assess accuracy, strengths, and 
weaknesses of deterministic wake vortex real-time 
prediction models. Based on parametric studies 
with Large Eddy Simulations (LES), improve real-
time model performance as needed.  

The results define the key parameters 
needed for assessment of wake 
prediction and provides quantification of 
wake motion and decay uncertainty from 
deterministic wake models in terms of 
these parameters. Compare model 
results against LES results and available 
field data to estimate accuracy of 
predictions for various aircraft types and 
realistic ambient conditions. Estimate the 
range of ambient conditions where 
vertical shear effects may be 
operationally significant. Target values 
are not appropriate for this milestone, the 
intent is to quantify the state of the art in 
terms relevant to application of wake 
knowledge to alternate operational 
procedures. 

Unchanged. 

AP.1.C.03 4Q09 Assess accuracy of 
wake vortex sensor 
data used in wake 
model validation 

Circulation estimation of wakes with current 
generation pulsed lidar is challenging and field data 
contains poorly quantified error sources 
complicating model validation. This activity will 
assess the accuracy of these LIDARs to measure 
the circulation (and position) of wake vortices of 
various strengths, separations, and aspect angles. 
Characterization will be based on a combination of 
statistical database of wake vortex field 
measurements and modeling and analysis of 
sensor performance given numerical wake vortex 
flow fields. The error magnitudes in the sensor data 
are required for (1) assessment of the accuracy of 
current wake predictor models, (2) assessing 
feasibility of alternate concepts for runway capacity 
gains, some of which might require wake vortex 
sensing, (3) determination of the suitability of field 
data circulation values for training probabilistic 
predictor models. 

Statistical assessment of accuracy of 
measuring wake position and strength for 
weak wakes (about 60 m^2/s) to strong 
wakes (about 600 m^2/s) at different 
aspect angles to the LIDAR and in 
different background wind levels. Metrics 
include mean and variance of 
measurement errors in these conditions. 

Extended.  Work extended 
to end of FY 2009 to utilize 
NRA process to supplement 
in-house work. 
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Number 

Program 
Year 

Title Description Metrics Disposition 

AP.1.C.07 4Q11 Develop new LIDAR 
algorithm 

Develop new algorithm, or derivative of 
existing algorithm, for processing LIDAR 
measurements from field experiments to 
accurately determine wake vortex position and 
circulation. 

When processed using the new algorithm, 
LIDAR data from field experiments will provide 
position and circulation values consistent with 
established benchmark cases. 

New milestone. 

AP.1.C.08 4Q11 Develop improved 
fast-time model 

From assessment of current deterministic, 
fast-time, wake vortex prediction models, the 
“best” model or ensemble of models will be 
identified to use as the basis for development 
of a probabilistic model. 

Model outputs will be assessed relative to LES 
results and available field data to estimate 
accuracy of predictions for various aircraft 
types and realistic ambient conditions.  

New milestone. 

AP.1.C.09 4Q13 Wake and weather 
data collection for 
robust model 
validation 

Collect high-quality aircraft trajectory, wake 
and operating environment data sets for 
commercial transport aircraft approach, 
landing, takeoff and departure operations to 
use for robust validation of fast-time and 
probabilistic wake models. Data sets will be 
processed and quality checked on an on
going basis during the data collection period. 

Aircraft position, wake location and strength, 
and relevant atmospheric conditions, such as 
wind, temperature, and turbulence at various 
altitudes, will be collected for transport aircraft 
operations into and out of a selected airport 
over a twelve month period. 

New milestone. 

AP.1.S.03 1Q10 Develop and validate 
surface 4D trajectory 
model and taxi-
clearance monitoring 
algorithm 

Develop surface trajectory prediction/ 
synthesis algorithms and implement software 
into the surface simulation software. 
Uncertainties that will affect the trajectory 
prediction will be identified and sensitivity to 
prediction accuracy will be analyzed. Perform 
validation of predicted trajectories against 
flight data and/or data from simulations. Taxi 
clearance conformance monitoring algorithm 
will also be developed and implemented into 
the surface simulation software. 

Resulting trajectory model predicts aircraft 
trajectories against actual trajectories with 
target tolerance approved by the Project PI. 
Validation of the trajectory model will be 
performed based on the validation metrics to be 
developed in the milestone. The initial, largely 
subjective, validation will be updated in 
AP.2.S.10 and AP.3.S.03 as the performance of 
conflict detection algorithms using these 
trajectory models is assessed.  

Delayed.  End date shifted 
three quarters (to 1Q10).  
Due to difficulty in finding a 
qualified researcher, NRA 
solicitation was 
created/posted. Contract 
negotiations currently 
underway.  Task added to 
develop taxi clearance 
conformance-monitoring 
algorithm (absorbed from 
AP.2.S.07). 

AP.1.S.04 4Q09 Investigate 
environmental 
constraints for 
Airportal operations 
and develop tools to 
provide the surface 
traffic scheduler with 
mitigation solutions 
in real-time 

Research focus is to characterize 
environmental constraints (i.e., aircraft noise 
and emissions) for super-density Airportal 
operations; identify/develop techniques to 
analyze noise/emissions output in real-time 
and provide advisories to reduce the 
environmental impact; and develop software 
interface with the surface traffic scheduler. 

Identifies relevant FAA and JPDO emissions 
metrics, defines which are global constraints vs. 
local constraints, and identifies current 
environmental constraints, and plausible future 
constraint scenarios. Performance of the 
environmental tool will be evaluated, given a 
mitigation option provided by the tool, via 
simulations that compare noise footprints and 
emissions. 

Extended. End date 
extended 1Q (to 4Q09) to 
align with NRA schedule 
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Appendix E. Milestone Change Crosswalk resulting from 
FY08/09 task planning 

AMI Milestone Crosswalk 

Milestone Disposition 
AP.1.A.01 Completed. 
AP.1.A.02 Deleted. Lack of resources. 
AP.1.A.05 Deleted. Lack of resources. 
AP.2.A.01 Deleted. Will be partly addressed in NRA work supporting AP.2.A.07 and 

AP.3.A.08. Will also be significantly addressed in the ASDO/CADOM alignment 
effort. 

AP.2.A.02 Deleted. Integration of surface model with NAS system model being addressed 
between SESO and SLDAST. 

AP.2.A.03 Unchanged. Some risk of slippage (1-2Q) due to late NRA award. 
AP.2.A.04 Extended. Milestone extended 2Q due to project delay in developing and posting 

NRA solicitation, and length of NRA award process; extended an additional 3Q 
for task inherited from AP.2.A.05. 

AP.2.A.05 Deleted.  Work from milestone added as task to AP.2.A.04. 
AP.2.A.06 Deleted.  Work transferred to CADOM, incorporated into AP.2.C.04. 
AP.2.A.07 Unchanged. 
AP.2.A.10 Extended.  Timeline extended by 4Q to account for length of NRA award process 

(2Q) and absorption of work from AP.2.A.11 (2Q). 
AP.2.A.11 Deleted.  Work added as additional task to AP.2.A.10. 
AP.2.A.12 New milestone. 
AP.3.A.01 Completed. 
AP.3.A.02 Completed. 
AP.3.A.03 Delayed.  1Q delay due to time required to get LMI NRA contract in place. 
AP.3.A.04 Rescoped.  Now includes metroplex-level operational concept development 

(previously developing “Airportal” operational concepts). 
AP.3.A.05 Delayed. Delayed start 2Q due to delayed start for AP.2.A.05. 
AP.3.A.06 Unchanged.  Start date moved up to 2Q09 – no change to end date. 
AP.3.A.07 Delayed.  1Q delay due to extension of AP.2.A.10 timeline 
AP.3.A.08 New milestone.  Work transferred from CADOM milestone AP.3.C.02.  Work 

slipped 1-year due to delay in start of LMI NRA work, and to better-align with the 
timeline of the NRA work. 

AP.3.A.12 New milestone. 
AP.3.A.13 New milestone. 
AP.3.A.14 New milestone. 
AP.4.A.01 Unchanged. 
AP.4.A.02 New milestone. 
AP.4.A.03 New milestone. 
AP.4.A.04 New milestone. 
AP.4.A.05 New milestone. 
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CADOM Milestone Crosswalk 

Milestone Disposition 
AP.1.C.01 Completed. 
AP.1.C.02 Unchanged. 
AP.1.C.03 Extended.  Work extended to end of FY 2009 to utilize NRA process to 

supplement in-house work. 
AP.1.C.06 Deleted. This work was to be performed via NRA to provide tools for concepts 

and procedures assessments. 
AP.1.C.07 New milestone. 
AP.1.C.08 New milestone. 
AP.1.C.09 New milestone. 
AP.2.C.02 Deleted. Merged into revised AP.2.C.03. 
AP.2.C.03 Completed. Modified to incorporate in-trail separation (AP.2.C.02), VMC-IMC 

differences (AP.3.C.04), and EVO (AP.3.C.06) and scope of assessments reduced 
to enable completion by end 4Q08.  Final documentation being reviewed by 
Project. 

AP.2.C.04 Extended. Completion extended to mid FY 2010 to reflect addition of runway 
configuration work (AP.2.A.06 and AP.3.S.08), limitations of in-house workforce, 
and time required to utilize NRA process to supplement in-house work. 

AP.2.C.06 Delayed. Start of major work delayed to FY 2009, and completion to end of FY 
2010, pending completion of NRA process to supplement in-house effort. 

AP.2.C.07 Deleted.  This work flowed from AP.2.C.02 and AP.2.C.03 and has been deleted 
due to insufficient in-house workforce to carry this beyond revised AP.2.C.03 
completion. 

AP.2.C.08 New milestone. 
AP.2.C.09 New milestone. 
AP.2.C.10 New milestone. 
AP.2.C.11 New milestone. 
AP.3.C.01 Completed.  Final documentation being reviewed by Project 
AP.3.C.02 Deleted.  Work transferred to AMI milestone AP.3.A.08 
AP.3.C.04 Deleted. Scope reduced and merged into AP.2.C.03 as a factor to consider in 

concepts development and assessment.  
AP.3.C.05 Extended. Completion date extended to end of FY 2010. 
AP.3.C.06 Deleted. Scope reduced and merged into AP.2.C.03 as technology maturity level 

to consider in concepts development and assessment. Further development 
dependent upon AvSP IIFD Project. 

AP.3.C.07 Deleted. Transferred to AMI, rolled into AP.3.A.06. 
AP.3.C.08 Deleted. Transferred to AMI, rolled into AP.3.A.06. 
AP.3.C.09 Unchanged. 
AP.3.C.10 Delayed. Start slipped one quarter to 1Q11. This work follows completion of 

AP.3.C.05 evaluation. 
AP.3.C.11 New milestone. 
AP.3.C.12 New milestone. 
AP.3.C.13 New milestone. 
AP.3.C.14 New milestone. 
AP.4.C.01 Unchanged. 
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SESO Milestone Crosswalk 

Milestone Disposition 
AP.1.S.02 Deleted.  Work absorbed into AP.2.S.03. 
AP.1.S.03 Delayed. End date shifted three quarters (to 1Q10).  Due to difficulty in finding a 

qualified researcher, NRA solicitation was created/posted. Contract negotiations 
currently underway.  Task added to develop taxi clearance conformance-
monitoring algorithm (absorbed from AP.2.S.07). 

AP.1.S.04 Extended. End date extended 1Q (to 4Q09) to align with NRA schedule 
AP.1.S.05 Deleted.  Not clear yet if precision taxiing is required for super-density surface 

operations. 
AP.2.S.03 Extended.  End date extended one quarter (to 4Q09) to align with NRA schedule. 

Task added for modeling and quantification of uncertainties in surface traffic 
(merged from AP.1.S.02) 

AP.2.S.04 Deleted.  Leverage from ACES (through collaboration with SLDAST) for fast-
time simulation capability. 

AP.2.S.05 Completed. 
AP.2.S.06 Descoped. The development of target POD and PFD not pursued. 
AP.2.S.07 Deleted. Taxi conformance monitoring algorithm work absorbed into AP.1.S.03. 

The mechanism for coordination between flight deck and ATC may be developed 
and evaluated in later milestones (AP.2.S.10 & AP.3.S.03). 

AP.2.S.08 Deleted. Transferred to CADOM, absorbed into milestone AP.2.C.04.  This was 
originally intended to be a joint milestone w/CADOM. 

AP.2.S.09 Unchanged. 
AP.2.S.10 Descoped. The development of target POD and PFD will not be pursued. 
AP.2.S.11 Unchanged. 
AP.2.S.12 New milestone. 
AP.3.S.01 Completed. End date moved to 4Q08 due to descope (Phase 3 SODAA SBIR not 

funded by the Project; requires only one plug-in feature). 
AP.3.S.02 Delayed.  Start delayed 1Q. 
AP.3.S.03 Modified.  Adds task for ground-based CD&R algorithm development from 

AP.2.S.07. 
AP.3.S.05 New milestone. 
AP.3.S.06 New milestone. 
AP.3.S.07 New milestone. 
AP.3.S.08 New milestone. 
AP.3.S.09 New milestone. 
AP.4.S.01 Modified. Description updated to reflect a better understanding of the appropriate 

work to perform in this L4 milestone.  Metrics descoped slightly to account for 
resource limitations. 
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Appendix F. Change Log  

REVISION DESCRIPTION OF CHANGE 
RESPONSIBLE 

AUTHOR 
EFFECTIVE DATE 

1.0 Baseline Document J. Koelling May 31, 2007 
2.0 FY2008 update (not approved) J. Koelling April 11, 2008 

2.1 FY2009 update J. Koelling December 19, 2008 
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Appendix G. Milestone Records 

(Separate Document) 
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